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this paper describes trends in and causes of minority 
and female representation among holders of advanced science and math 
degrees. The minority groups studied are Blacks, Hispanic Americans^ 
American liidians, and Asian Americans, all of whom are compared with 
Whites. The degrees looked at include those in math, the computer 
sciences, physical sciences^ biologicalsciences, engineering, and 
economics^ Following theihtroduction^ Section II assesses the 
current representation of minorities and women in post-secondary 
degrees in these fields^ trends in that representation, and the 
extenttowhich underrepresentation i attributable to academic 
persistence/degree attainment as opposed to field choice at each 
degree level. Section III describes the talent pool from which the 
advanced degree holders come~when it first emerges during the 
educational process and how it changes over time. Section IV 
describes individual and institutional factors that produce the^ 
observed representational trends. Extensive tabular data is provided 
throughout the documents (CHG) 
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Tliis ri*port describf-s the representation of women and five racial 
:ind i-thnic gronps among B.A. , M.A., and Ph.D. degrees, both total 
de-;rees and degrees granted in the quantitatively based disciplines.-* 
:t albb assesses the causes of such representat ion . 

CUK'RErrr REPRESEm-ATim 

RelatiV3» to whites, Asian-Americans are overrepresented substan- 
tially a^ong qaantitativG fields at all degree levels; blacks, Hispanics, 
AvA Ara<!ricah Lndians are underrepresehtt^d , especially at the Ph.D. level. 
Blacks are the most severely und^irrepresented among quantitative degrees 
at all degree levels. Fbr e.xairple, in 1979, a randomly selected A^iah- 
Am+»rican was 17 tim^s more likely to earn a quaiuitative Ph.D. than a 
randomly selected black from the appropriate a^ge group, and a randomly 
S'*Iected white was 7 times likely to do sd. 

Wonteh are also under represented among quant i cat iye degrees at ail 
degree levels compared with men. For example, in 1980, a randomly 
selected man in the appropriate 3ge grbtip was three tiroes more likely 
than a randomly selected woman to receive a quantitative Ph-D- 

WOK J NG AT TRFMs^ 

Pdliry inf<irences to be drawn from representational d^ia depend pn 
representational trends, ^ilnoritios and wom«?n may be changing their 
representation among quantitative degrees at rates whi<:h., projected 
idrward, would gain them proportionate repi esentat ion in the 198Cls. In 
that case, the decision to invest resources in cdrrectihg represeilta* 
tional imbal.jnces dep^inds on wh*-»ther the proji^rtion is plausible and 
the projected time to sectire proportionate* representation \^ acc^^ptab 1 <» . 

Current enrollment data suggest that hi the early 1960s bla(:ks an(i 

••The uuant itative discipiines include tlie biological y^ci eiic^^s , 
f>hysical s(:iences, compu!;er scioncos, matliemat ics , and engineer 
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Asian-AmoriCiSiis may show an increase in their shares of B.A. degrees 
greater than iheffiases in their shares of the* age-relex^ant population. 
Graduate f^tlronment data, however ^ give us hb reason to expect much 
ciiange in th€j early i98bs in any subgroup's share of graduate degrees. 

Degree dfita for the last five years show that, relative to their 
sliares of the agc-relevaht population, an increasing fraction of asso- 
ciate degrees arc going to whites; decreasing portions, to minority 
groups. W!iites evidence a slight decline in their shares of total B.A. , 
M,A., and Ph.D. degrees, but r?.b re^al change in quantitative B.A., M.A., 
aiid Ph.D. degrees. As ian-Afner it^^aws show' gains in their shares of total, 
as woU as of quantitative, B.A;, M.A,^ and Ph.D. degrees, even when we 
laki" into account increases in their shares of the age-relevant popula- 
tion. Blacks, Hispanics, and American Indians show little variation 
across time once changes in their agc-irelcvant population shares are 
cons idered . 

The trends for wbriieii are strong and positive. In the last decade, 
women earned an increasing percent of the degrees conferred at every 
level -^associate, B.A., M.A. , Ph.D., and professional. They are still 
underr epreso ; . Led atciong Ph.D. and professional degrees, but if their 
rates of increase continue, by 1990 the percentage of Ph.D. degrees and 
professional degrees earned by women should r3pprbxirnately equal thcii.r 
representation in the age-relevant population. Women also show increases 
in quantilcitivo degrees at each degree level, but growth in their 
shart^s of these degrees was much smaller than that for total degrees. 

LOSSES FROM THE KDDCAXIOWAL VIPEUWE AND FIELD CHOICES 

At any given degree level, a group's share of quantitative degrees 
reflects two factors: persistence in the pipeline and field choice. To 
assess persistence ^ we traced the progress of cohorts througli the educa- 
tional pipeline. All subgrbiips lose members as they progress through 
x\^i^ system; the issue is whether, at particular points in the process i 
a subgroup loses more or fewer than all otlier groups. 

We found that underrcpf«isentat ion of blacks, Hispanics, American 
indiahs, and women among quantitative Pb«D. degrees is partly attribut- 
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able to their Uiidcr represeittat ion at the* Ph;D; hwnl itsolf: Intrirveri- 
tions that aid rcitention in the educational process should therefore 
increase the represehtatibh of these groups among quantitative Ph.D.*r.. 
ilcwever, the groups have diffort^nt dropout patterns, indicating Hlssi>- 
ilar needs; 

For blacks, the losses are dispersed across the pipeline. For 
liispariics, they aire concentrated earlier: at high school graduation and 
college entry. For American Indians, they occur at least between 
college entry and the B.A. degree. If we had adequate data for this 
subgrdUp, we probably would also find disproportionately high losses at 
high school graduation and college entry. However, this subgroup does 
not show disprbpbrt ibhately high Ibsses after the B.A. degree. For 
women, the Ibsses aire concentrated at the end of the pipeline: at the 
Ph.D. level. 

When we examine field chbices, we find that field choices also 
contribute to blacks' underrepresentat ion among quantitative B:A., M.A. , 
and Ph.D. degrees. Blacks lose "field" ground just as they lose attain^ 
ment ground: at several points in the process. At the B.A. level, the 
percent choosing quantitative fields is 60 percent of the national aver- 
age; at the N.A. level, 40 percent; and at the Ph.D. level, 33 percent. 

At the B.A. level, Hispanics' underrepresentat ion is attributable 
primarily to higher losses from the pipeline, not to field chbices. 
Although field choices contribute tb their undcrropresentation at the 
M.A. level, disprdport ionstciy high attrition prior to the M.A. has more 
effect. Both pipeline attrition and field choices account fbr their 
underrepresentat ion at the Ph.D. level* 

For the American Indians, higher pipeline Ibsses, not field 
choices, cause their underrepresentatibn ambhg quantitative B.A. arid 
M.A. degrees. At the Ph.D. level, both factors account for their 
underrepresentat ion; 

Althbugh higher persisterice duririg the educatibrial prdcess" partly 
e.xplains the dverrepresentat ion of Asian-Americans among quantitative 
B.A., M;A., and Ph.D. degrees, their field choices are the drivirig fbrco. 
Relative to whites, they choose quantitative fields at the rate of 2 to 



1 at the B.A. level, 3 to 1 at the M.A. levels 2 to 1 at the Ph.D. 

Icivel. For example, in 1980, 6C percent of the Asiati-Amcrican Ph:D; 
graduates earned their degrees in quantitative fields, relative to 30 
percent of white Ph.D. graduates. 

The field choices for women are startling, the increased porcents 
of women in quantitativ^i fields at /iii degree levels are entirely 
attributable to tlieir greatcjr representation at the degree levels them- 
selves, not to ch/nij^eSi in their field choices. Unless women begin to 
chaiigc their field preferences, further increases in their shares of 
<]uant i tat ivc degrees wili depend on an increasing percent of women at 
oach degree level. It is not clear ttiat we can expect maji5r percent 
incro.ases at the lower degree levels: 

SCIENTIFIC TALENT POOL : EHERGENCE MD CffANCE 

to increase a subgroup's representation among quantitative degrees, 
policymakers have two choices. They can try to increase the group's 
share of the initial mathematical/scientific talent pool by more than 
any increase in its attrition from it, or try to reduce the group's 
attrition from the pool by more than any dvi^^rease in its share of thf 
initial pool. In either case, policymakers need to know i^hen action can 
be taken most effectively. 

We find that the scieht i f ic/nathemat ical pool from which quanti- 
tat ive Ph.D. graduates ultimately derive first appears in elementary 
scliool. it emerges strongly before the 9th grade and is essentially 
complete by the 12th. the , ^ol appears to reach its maximum size prior 
to senior high school and subsequently declines in size through graduate 
school . 

Before the 9th grade, membership in the pool is defined more by 
quantitative interests than by skills. Children whose career ihtc?rests 
require college differ in their substantive interests but net in their 
mathematical, verbal, and scientific skills. However, by the 12th 
grade, ttiembership is defined both by mathematical/scientific interests 
and by significantly higher mathematical achievements. This distinction 
continues through graduate school, those planning a quantitative graduate 



it»^r<M» hciving higher r/iicint 1 tat i vt* skills Hiuiu tlidso pMhiiihg a ribiiqiidht i - 
I at i vo do);roe . 

Altlibugh the taltMit pool stM?ms to roach its maximum size before 
high school, migration into the pool continues to occur during grades 9 
through 12. flowever, .if tor hi^h school migt\n loti ;s ^}lmost entirely oni 
of, not into, Che pool. As a coiusequence , those who obtain quantitative 
doctorates or havtf quantitatively oriented careers a decade after high 
schooE comti overwhc Iraingiy irom the sroup w)^o in grade 12 had f^cientjUc 
and mathematical career interests and high mathematical achievement scores. 

Tiiese results have two major policy impl i eat ions , First, strate- 
gies to increase the size of the initial scieiit if ic/mathematical pool 
of minorities and women should be targeted before and during higl^ school. 
Second, strategies to decrease attrition from the pool can be targeted 
at any point in the process, since attrition from the pipeline and from 
quantitative fields occurs at all points » 

THE CAUSES GF UI^DERREPRESENTAriON 

We assessed the effects of subgroup characteristics and educational 
institutions on women's and minorities' uhderrepresentat ion in quantita- 
tive fields. When we look at the subgro\xps themselves, we can say: 
(1) tnorc about wocr.cn and blacks than about the other subgroups; (2) morr 
about choices made in the high s:hobl senior year and in college than 
about those made before grade 16 or after college; and (3) more about 
capabilities and preferences than about information. 

Gender Effects 

For women the pattern is clear: 

• Although 9th-grade boys and girls do hot differ significantly 
in average mathematical;} achievement, the jjiris like mathematics 
less and are less apt to choose mathematically related careers 
than the boys. 

• Preferences for quantitative careers strongly affect parti- 
cipation in high school elective mathematics courses. 
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Differences between boys and girls in tlieir 12th-grade mathe* 



matics achievement scores are primarily attributable to 
differences in their participation in elective mathematics 



courses . 



Mathematics ability and career interests strongly predict men's 
and vbrnoh's choices of a science major in college. 



Math*?fnat ics ability, career interests, and the initial choice 
of a science major strongly predict persistence in a science 
major . 

High mathematical achievement at grade 12 predicts realisation 
of grade 12 quantitative career plans by age 29. 
Those who had riot plfahried a quantitative career at grade 12 and 
switched into a quantitative career by age 29 had high mathe- 
matical achievement at grade 12. 



The key for women seems to be familiar motivational factors that 
shift girls* interests away from sex atypical careers and the high school 
mathematical sequence associated with quantitative postsccondary tr?Bin- 
ing: Daring adolescence, individuals are under simultaneous pressures 
to resolve sexual identities, form career preferences, and invest in any 
higUi school training required to pursue their preferences; Scientific 
career interests and investments in high school mathematics are cc^nsis- 
tt?rit with the develbpmerit of masculine, but riot feminine, identities. 

Although we do not know what effects foundatibn-stifflulated inter- 
ventions might have on preferences, strbrig preparation in high schbbl 
mathematics preserves the options of entering a college science major 
and a postcoiiege quantitative career. Currently, the high school 
tradition of offering more advariced mathematics as electives iriteracts 
with wbitieri's lesser interests in matheaiat ically related activities to 
foreclose these options to them. 

Racial and Ethnic Effects 

Analysis shows that the causes of minbrity uriderrepreseritat ibri are 
different from women's. Since the literature contains little information 
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am My minority group btlior thaii bl/lcks, wo coiidiictod limited, pxplbrd- 
lory analysis of survey dnta on fuH-time, first-timo college freslimen 
oi i'KSl. Tho (iatn i)ase had adequate samples of whites, blacks, American 
Indians, Chicanos, Puerto Ricaris, aiid Asian-Americans, Our purpose was 
to assess causes of variations in cljoice of quantitative college majors. 
The causal possibilities that we examined included facial and ethnic 
origii, being second rather than first-generation college, scholastic 
ability, educational plans, and chai ..teristlcs of the postsecbndary 
institution at which the student was enrolled. 

Our major interest was in assessing the effect of parental educa- 
tion, defined as the highest educational level attained by either parent. 
Parental education is frequently one compbrierit bf measures of family 
socioeconomic status (SES). HbWever, we were interested in U not as 
some partial measure of family SES, but as an indicator of whether the 
student was first or second-generation cbllege. Information on the 
dynamics of the scientific/mathematical pool nnd on the causes of women's 
underrepresentation identify early colleg2 tracking and early orienta- 
tion toward quantitative careers arid training as important precursors 
of college entry arid chbice of a quantitative major. 

In light of these precursors, we hypothesized that being at least 
second-generation college might be key to equalizing disciplinary choices 
among the racial arid ethnic subgroups. Oui reasoning was as follows. 

1. E^rly coHege trsckint. Parents with at least some college are 
mo,re likely to assume that their children will attend college, and the 
diiildreri of such parents are accordingly more likely tb assume early in 
tSieir schooling that they will gb tb college. 

2. Required pre-col legiate training. Parents with college know 
more about the early training investment that children inust make to 
enter college and to pursue career interests, especially scientific/ 
mathematical iriterests. Precol legiate students plan their education 
far less than school requirements, parerits, arici teachers plan it for 
them, 

3. Quantitative career options. Secbnd-gerierat ibri college 
students are Sore likely to have grown up with the wider occupational 



O It 

EKLC 



- 10 - 



hori/^bns available to lYio white collar maihstreach. Movement from 
socially marginal positions, whether Idwer-c-lass wliit*- or minority 
^roup, into th^ mainstream appears to occur via a itr?ijt<^d set of 
occupat toils . Groups have varied in the nature of their "tickets but.'* 
(For example, th« Irish used public-sector jobs, sucii as the police 
forces; Jews, entertainfflent , business, and the profess&ions . ) If the 
"tickots out*' for a particular group do not happen to include quantita- 
tiv*» occupations, the generation that makes the move will show up less 
in these occupations —or in training for these occupations. First- 
>;tMUMation college students are more likely to be the generation that 
moves into the white collar mainstream; second-generation college stu- 
dents, to com« from families that have already made this move. Thus, 
second-gonerat ion college students should have grown up with tli^ wider 
set of career opt ions associated with the mainstream pcsltion secured 
by their ancestors. 

The data confirmed our reasoning. Being secbnd-generatioti college 
not only increases, but also equalizes^ rhdice of quantitative majors 
across the white, black, American Indian, Chicano, and Puei'to Rican i-ub- 
^roups. Wlieh we disaggregate **first generation" arid "second generation** 
college into six levels of parental education, we find that tlie eqtiali- 
.T..ition among non-Asian-Amer ican subgroups occurs when parental rHijcatibri 
shifts from no college to any cbllege. Parental education do-es not 
affect cbll«»ge major choice of Asian-American freshmen. Although we had 
not expected parental education to equaJize Asian-American arid 
white frt?shman major chbices, we had riot predicted that Asian-American 
choices would be insensitive to variations in parental education. 

The analyses show that parental edur.atibri affects chbice of a 
quarititative major through its effects on high school performance and 
postsecondary educational plans, Hwever, our exploratory arialyse^ did 
not tell us if parental education has an effect bri the chbice of college 
majbr iri addition to its effects on these intervening factors. If it 
doe.'s, the success of policies to increase minor ity represeritat ibri among 
quafititative majors could be lijaited by parental educational attain- 
ments. Even if parental education does not have an independent effect ^ 




llio succoss of f*c)lici<»s tnrgt^toii bii t}i<» intorvoiiing ftlctbfs still 
dojuMuls oil how rriuch theses factors can \h> ciiangod iiidopondcjnt of cliangos 
iz) p.ii oiit:i 1 <»Miucat ion . 

The (iifforont uMimi-Asiah-Amcr icali uribrities soora to behave simi- 
iai iy with logafd to i:lioice of col lego major; As their famiiios assim- 
iiate into t!io whitn collar niainstroam, indicated by ihe presence bt at 
least one parent with college, they behave like white college freshmen, 
liowever, the Asian-Americans do not behave either like other minority 
groups or like whites. They choose (juant i tat ive majors at double th'ij 
wlntt* rat*=*s, and their choices are insensitive to variations in pareiital 
education. Each level of parental eduCi'jaion translates into liiglier 
high school grades and postsecondary educational expectations thr^n vor 
the other freshmen groups. Each Uivel of high school peffdr^ance and 
expected educational attainment translates into higlter rate? of choos- 
ing quantitative majors. 

Other analyses of the causes of blacks' choices of science majors 
are consistent with oar results for blacks and the other non-Asian- 
American mihoi^ity groups. However, these analyses also assess the 
retchtibri bf blacks in quantitative majors. They find that obtaining 
a quantitative B:A. degree or being enrolled in a quantitative major 
four y€tir*i .^fter chllrge entry is pri:sarily fii!'<"tion of '^»'?int i t /Ht i ve 
choice at college entry. 

The nature of the causes bf women's and mihbrities' uhdcrrepreseh* 
tat ion implies that structural changes already underway in the society 
should gradually increase their representation among quantitative 
doctorates. As the society decreasingly defines achievement by women 
and social approval of them as conflicting, as the association between 
masculinity and *^hard" science careers breaks down, and as families 
recognize the economic heed fbr daughters to plan careers, we should 
see more girl.* choosing careers that require quantitative training. 
We sho.uid also se«* thecn make these choices in time tb take the neces- 
sary high school mathematics. 

As minorities move into the white collar roaihstream, their ediica- 
tional attainment and quantitative career choice* slibuld increase. 
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Passdgo into th« mainstream st*ems to be bccwffing fairly rapidly, at 
irast for families with loitger residence in the United States. For 
oxanip.le, by 198^, black adnlts of ages to have children in college (35- 
44 yecirs old) will have halved the tliffcrehce in college attendance 
that existed botwoeh black and white 35 to 44 year olds in 1969. 

f ii '<t it li t ional Ef f ect s 

The literature indicates that differences among edacationa? insti- 
I tit ions produce differences Ui student outcomes, but that theh *-ifects 
.n#» limited. Vi^y\y aj^parent institutional effects are in fact attribut- 
al>li» to differences in thu^ students that various schools attract. For 
example^ our analyses fouinid that members of diverse racial and ethnic 
groups attending the same kind of college (e.g., two-year colleges) were 
more similar in thc?ir choices of a quantitative major than members of 
the same racial and ethnic group attending different kinds of colleges. 

Tlie nature of the quantitative Ph.D. educatioiial process suggests 
that the earlier years of this process are the most crucial. This 
riJises the question of how elementary and secondary schools might affect 
girls' and minorities' quantitative interests and skills: Our schools 
control the amount of time that students spend on different subjects, 
including hig;h school graduation reqiuirements . As studies show, time- 
on-ta5>k does affect how much students learn; the quality of that time 
docs affect tlieir involvement in tlie subject; standards do affect how 
hjid they work and, in high school, what courses they take. 

In general, the public schools do not seem to serve any students 
particularly well in mathematics and science. Between tfi'^ third and 
eighth grades, the schools do hot maintain, let alone iracrease, students* 
positive attitudes toward science. Most school districts require only 
one year of high school mathematics and one year of science to graduate, 
and at least half of the hatioh*s high schools do not offer fourth-year 
mathematics or advanced science courses. Not surprisingly, only a third 
of our high school graduates leave school with thre^ years of mathefflat- 
ics; only a fifth with three years of science. 

Ironically, our attempts to give students nibre ciirricular choice in 



EKLC 



20 



- 13 - 



liigli sciiool liavt* ro^alltcn^ in r«»diicirig thoir pdstsocbiidciry training and 
i..\Viu*r options. Simply increasing mathematics And science grailuation 
t f^'jlii r«'rn<>iits--as some states liave nlroaciy done --would [ lescrve tliemi 
altliougli such a move would exac«»rbate tlie shortage of qualified mathe- 
matics and science teachers already faced by the iiatibri*s hi^h s^chools; 

The issues for postsecondary schools are effects on college entry, 
ultimate t»dncat ioiia 1 attainment, and field of training. For minorities, 
ihe most crucial institutional issue associated with college entry would 
seerh to he finances. The literature does not answer the specific ques- 
tion vt whether i.ack of aid prevents college entry (and retention) of 
those stu(',/?nts who would otherwise obtain a quantitative B>A. degree . 
llowevoi ^ those who initially select and ultimately obtain degrees in 
quantitative fields represent the most ible students in every racial and 
ethnic subgroup. The literature does suggest that able, needy students 
are the ynost iikely to seek out and receive financial help. 

There is little careful literature on the effects of pbstsecbhdary 
irist itut ions on educational attainitiiMit and field of training. What 
studies are available suggest that two-year colleges and predominantly 
black two-year and four-year colleges reduce persistence in college. 
Parerits, students » taxpayers, and policymakers constantly raise qiies- 
t ions about issues such as these. They seem importaniit enough to warrant 
the intellectual investments required to determine how different kinds 
of pbstsecondary institutions affect tlie quality, the amount, and the 
fi^^lds of our students* training. 
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This papier describes trends in and cisuses of minority and female 
ropresentat ioii among quant itat ively based doctorates. These doctorates 
are defined to include degrees u\ mathematics, the computer sciences, 
pliysical sciences ^ biological sciences, engineering, aiid economics; 

Our immediate purposes are to answer the following questions. 

• Do women and minorities have the same access as white males to 
those careers that require quant itat iviilybased doctorates? 

• Do trends in enrollments and degrees suggest future changes in 
female and minority access to these careers? 

• When does the quantitative talent pool begin to form, and what 
are the migration rates in and but of tliis pool during the 
educational process? What do these dynamics imply for the 
timing of strategies to increase women's and minorities' 
membership in the pool? 

• What causes the underrepresentation of different subgroups ^ and 
how do they differ by subgroup? 

• What do these causes imply for strategies to increaso iho 
representation of the different subgroups? 

In the process of answering these questions tht* paper sheds light 
on two other issues of social concern. Do women and minorities have 
access to quantitatively-based careers that require degrees /ess tlian 
the doctorate? And what are the trends in the nation*s product iom of 
technical and quantitative personnel at all postsecbhdary degree llevels? 

This paper is the result of a three-month project that relied on 
published statistics, specific and limited analyses of existing data 
bases, arid published analyses. It is organized into three sections: 
Section II assesses the current representation of minorities and women 
among the quantitatively-based doctorates, trends in that representa- 
tion, and the extent to which uridcrrepresentat ion is attributable to 




degreft attainment as opposed to field choice fit each degree level, 
gectibn III describes the talent pool (torn which the quant itative 
ddctordtos come: when it first emerges during the educational process 
and how it changes across time; Section describes the individual 
and institutional fact^^rs that produce the bbservtid represent:?! icnal 
trends . 
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//. THE REPRESENTATim OF HlHORTnES MIP WOHEH 

mom WMintrnvEtY-dMEd metmms 

This -Ejection describes ^inoritiejs* and women's rppresentat ion among 
Xbi^ qaantHatively-based pbstsecbhdary degree,s CB.^i, ^ Ph.D., and 

proffcs^siv'jnai degrees), Wiahit^ th/e liraStii of the available data^ it 
aeiswerjs .foifjir q.uestioas: 

1. What is the r^pres^r^tfltidri oi i?;iroi*it ies and women today among 
thi* quant^^tatively-based dicgrees? 

2. Does a projection of p^stsecondary enrollment and degree trends 
iropiy changes in their represetita^ion, in the hi^ar future ^ either at 
particular i^^x^^ liKV©Jy or among the quantitative disciplines? 

3. For subgroups uhderrepresen^ited aribhg quantitatively-based 
Pti.D.'s, ©here In the educatibhuU pipeline dbes the uhderrepresentat ibh 
begin to occu^? 

4. At each degree levels hbw much of the under represent at ibh among 
quant it^^tive degrees is attribut^^ble to the subgrbup^s field chbice, as 
opposed to underrepres^ntatioft at the degree level itself? 

CUKnEhT nEf^SEMHTMim Of mWKITJES JUiU WOtfEfi 

Tables 1*7 show the current i'epresehtatibh of minorities and women 
at different degree levels and among the quantitative disciplines at each 
degree h'^vc^J. Table 1 sihbws the percent of each kind of degree that went 
tb each racial and eihnic grbup in 1978/79. Thus^ fbr example^ blacks 
earned 6.6 percent of all B.A. degrees awarded in 1978/79. this table 
shows th^t blac:lcs« f^ispahicsi and American Indians had larger shares of 
th^ as5.ociate degrees awarded in 1978/79 than of any bther degrees cbri- 
ferrecs im thf.t y€Cir*^B.A.» M.A-, Ph.D.* or professional degrees. 

Table 2 gives us a basis fbr judging whether a grbup* s share at 
each degree l4Kvei is representative. It shows us the ratio of the 
grG^p*> degree shares tb its share of the age*relevant population*^ A 

* ^e defined different age*relevant pbpulatibhs for each degree 
level: 21 year bids fbr the associate degree^ 22 year bids for the B. A. 
d«^gr<^ei 25-29 year bids fbr M.A. and prbfessibhal degrees^ and 30-34 




Table i 

i97R/79 REPRiSKNTATtbS OF RACIAL^.C^D Em'IC 
GRorPS BY DECREE LEVTL 



Degree Level 



R^t ial "" """" 

and F.thntc Associate 

Troup Degree 

Total 100.0 

Whites 82.3 

Blacks 9.1 

Hispahics ^-1 

American Indians 0,f> 

A55 ian -Ar.er 1 rahs t . 9 



B.A. 



M.A. 



lOO.O 
88,1 

3.3 
0.5 
1.7 



100.0 
88.5 
6,9 
2.0 
0.4 

:.o 



Ph.D. 



100.0 
90.8 
;.4 
1.6 
0,4 
2.8 



Prdfessidrial 
Decree 



100. Ci 
91.2 
4.2 
2.5 
d;3 
1.8 



Table 2 



1 REPRESENTATION RELATIVE TO RTPRtSESTATION If? THE AGE^KELrVAr^T 

POP n ATT RV nFCREf. LEVEL A.VD RACIAL AND ETHNIC CROUpa 



Racial 
and Ethnic 

Hrd'-'p 






Dejtree 


Level 




A&sociAte 
TV g tee 


B.A. 


M.A. 




Professional 
Degree 


Wy^ltes 


1.04 


l.ii 


1.10 


1. 11 


1.14 


Blacks 


0.70 


0.51 


0.58 


0.41 


0.35 


V i*ipan ics 


0.66 


0.62 


0.36 


0.31 


0.4 5 


)^.eri( an In^ ians 


0.86 


0^7 


0.6*> 


0,*»6 


0.5b 


Asian-Ar^erir ins 


K27 


1.13 




1.33 


0.95 



^Source; Tables 1, iT-^l. 
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ratio of I. 00 for a given degree level implies that the group has a 
degree share equal to its pbpalation share. For example, the median 
age for attaining the B.A. is 22 years. In 1979, 12. 9 percent of the 
22 year olds were bl/sck, but only 6,6 percent of the B.A. degrees awarded 
in that year went to blacks, yielding a ratio of B.A. degrees to popula- 
tion of 0.51. Relative to their shares of the age-relevant populations, 
blacks, Hispanics, and American Indians are Linc/errepresented at aii 
degree levels, although least onderrepresented at the associate level. 
Whites arid Asian-Americans are overrepresentt^d at all degree levels. 

Table 3 shows for each degree level each group's share of the 
qu3nt itatively'based degrees at that level. For example, in 197S/79 

Table 3 

1^78/79 REPRrSTN'TATlOr: 0^ RACIAL AKD FTHNIC ftROlTS :S* 



Degree level 



Prbt essional 
>^.A. Ph.D. Degrees 



Total 


100. 


0 


Ido.o 


ido.d 


lob.b 


Whites 


89. 


8 


90.: 


91. w 


on.o 


Slacks 




1 




1.7 


4a 


H i span ics 


-> - 


9 


1 . *■ 


1.1 


2. is 


Anerican Indians 


0. 




0.3 


n.? 




As lan-Arer iraris 


-> 


9 


5.3 


5.7 


3.0 



d 

9^i^"^.^^^My^?>"^^^*'*^_fi*'l<^5; for tlir B.A., M.A. , and 
Ph.D. arc defined to include the physical ?scjetices, mathe- 
nat 1 cs. Computer pc ieilces^ biological sc ierice^, en^ ineer in^-;, 
?nd ecoronics. For professional degrees _t he f i«?l afe 
biologic ally- or physically-based 5nd defined tc» include 
niedicihe^ dentistry, bptorvetrv* osteopathy* podiatry^ 
veterinarv nedicine» and phamacv. 

Nource: T;i»-lo*^ l^uj 3: 



cind rchritc 

Croup B.A. 



y??^_9^^^ degree: These ages or ag<s grotips represent or 

encompass the median ages at which the particular degree is awarded. 
For example » the median age for the Ph.D. degree in 1978/7? was 32 
years. Population percents for whites are always for hoh'-Hispariic 
whites . 
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whites obtained almost 90 percent of all quatatitatively-faased B;A. 
degrees. Black, Hispanic, and American Indian shares steadily decline 
from the B.A. to M,A, to the Ph;D. levels. White and Asian-American 
shares steadily increase. 

Table 4 shows whether a subgroup's share of the quantitatively- 
based degrees at each degree level is equal to its share of the total 
degrees at that level. Again, a ratio of 1.00 implies equality of the 
two shares. These ratios eliminate variations among subgroups in their 
shares of the total degrees at each level. Relative to their shares of 
B.A., M.A., and Ph.D. degrees, blacks. Hispahics, and American Indians 
were underrepresented among the quantitatively-based degrees at each 
level. Their shares of the biologically- or physically-based profes- 
sional degrees were about equal to their shares of these degrees in total. 

At each degree level whites had about the same proportion of the 



Table ^ 

1978/79 REPRESE\TSTIOS_IN QUAKTITATUtLY-BAS^ TlTXm^ 
REUtl^t TO REPRESENTATION IN^ TOTAL DECREES BY 
DECREE ttVtl A.\D RACIAL AND ETHNIC CROUP 



Degree Level 



Rac ial 
and Ethnic 
CfOup 


B,A, 


M.A. 


Ph.D. 


Professioral 
Degrees 


Whites 


1.02 


1.02 


1.01 


0.99 


Blacks 


0.61^ 




0.39 




Hi spahic s 


0.88 


0.80 


0.6^ 


l.n4 


American Indians 


0«75 


0.75 


0.50 


1.00 


Asian-^Tier icahs 


1.71 


2.6S 


2.04 


1 .67 



^Ouantitatlvcly-based fields for the B.A., M.A., an^ 
Ph.D. are defined to Include the physical ficlences, mathe- 
matics, computer sciences, biological sciences, englnrerihg, 
and economics. _For prbfesslbhal degrees the fields are 
biblo^tcallv- or phviJical ly-based and defined to include 
medicine, dentistry, optometry, ositeopathy, podiatry, 
veterinary medicine, and pharmacy. 

^Source: Tables 1 and 3. 
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qudhtitatively-based df-grees of the total degrees at that level. At 
the M:A. and Ph;D. levels, Asiah-Anericah shares of the quantitatively- 
based degrees were at least double their shares of total H.A. and Ph.D. 



?Y decpj:e le\tl r/xiai ato ETH?;ir croit^ 



Degree Level 

Facial — 



and Fthn ic 
Croup 






A. 


Ph.."^. 


Professional 
IVgrees 




1.13 


1. 


, i: 


1. 1: 


1.12 




0.3: 


0. 


,:i 


0.1^ 


0.3S 


H Ispah ics 




("'. 


2 V 


o.:i 


0.^7 


American Indians 




0. 


,50 


0.33 


n. 50 


As i in ^Ar.er i t an & 


1.^3 


n - 


79 


:.7i 


l.SM 



*Quant itat ivel v.ba«;ea fields for tho B.A. , M.A., and 
are defined to inc 1 i^de t he phy s ica 1 sc lences , tt^^ 
rri^tics, c ofip at er *c lenr hiolo;rical Afiences, engineer in ft. 
and rror.omics. For professional dr^re#*«i the fields 
biol pgical 1 V- or physical 1 > -based and defined to incli.^*- 
medicine, dentistrv, bptt>netrv, oStedpathv, podiatry, 
vfterinarv Fiedlcint-, and phamarv. 

^:^burce: Table i, l 



Table 5 shows for each degree level a subgroup's share of the 
quantitatively-based degrees relative to its share of the age-relevant 
population. Again, a ratio of 1-00 indicates proportional representa- 
tion. Whites arid Asian-Americans are overreprescnted at each degree 
level, especially the latter group. Blacks, Hispanics, and American 
Indians are substantially Uriderrepresentcd at all degrie levels; blacks 
arc most Uriderrcpresented; and the black and Hispanic shares decrease 
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fi-dia the B.A. to the M.A. to the Ph.D. For exaiBple, in 1978/79. rela- 
tive to a randomly selected black froen the appropriate age groups 

* a randbmly selected white was 3.5 times as likely tQ have 
received a qaantitatively-based B.A., over 5 times as likely 
to have received a quantitatively-based M.A. . and 7 times as 
likely to have received a quantitatively-based Ph.D, 

• a randcwily selected Asian -American was 6 times as likely to 
have received a quantitatively-based B.A.^ 13 times as likely 
to have received a quantitatively-based M.A., and 17 tinies as 
likely to have received a quamtitatively-based Ph.D. 



Table h 

19:9;8G PERCEM FtyjO-t BY bfcm iz\ti^ 



Ratio of ffrcent frnal* by Decree 
Pcrcerit L^vel to_r<rc*nL Female of 

Femal e A|e-Relevant Popul at iori 

High Svho.^l Degree S] 
Associate degree 
B.A. 

y.A, 

pi:,n. f") 
Prof ossli>n«ii iX^i,,i^e ^'^ 

Source*: TaMes 

^Th«» data for tt>U di^gti^p level are for m : \'^7<^/^0. 

I,atrr da? a ar*" not vrt puMished. 



Degree Lewi 



1:04 

0. S4 



Table 6 displays the simi information for females as Tables 1 and 2 
showed for the racial and ethnic groups. In 1979/80 women got about 
half of all degrees awarded at each degree level except at the Ph.D. and 
professional degree levels. Relative to their shares of the age-relevant 
populations^ they were slightly bv^crreprcsented at the high school and 



associate degree levels, equally represented at the-BzA. and M:A: levels, 
ihd uhderrepresehted at the Ph.D. and professional degree levels. A 
r^ii^dosly selected s^le was over twice as likely to have received a Ph.D. 
or a professional degree in 1978/80 as a randomly selected feaale of 
the age-relevant group. 

Table 7 addresses the issue of quantitative degrees for females ^ 
showing the same infonnation as Tables 3-5 shewed for the racial and 
ethnic groups. Column 1 of Table 7 shows that from tiYm iB.A. to the 
Ph.D. degree, a declining percent of the quant itativeij^based degrees go 



Table 7 

prRCf';: rtri^iF in C:-'A^:TiTATim.Y-BAS^r rir.i.rs^ sv decrff vhti. 



in ■■"Hiintiti- 
Fields 



P^t to of r«'f. int Fe- 
Eased Fields fo Prrrent 

FeiTwl «" of Tot Thr^Ttrfs 



f-jt io of T>,.r'ent ^r- 
ma! I' in O'iJn t i t at ive 1 % - 
Based Fields to Ferrer, i 
Feirale of A^e -F.el ev.ir * 
Populdt ion 



e: A. 

V. A. 

I if i t e t' 



1!^ 



O.Sl 
0 . ^ 



' i.»»Ki'^t J r ivel V -^.^sfd fields fvi_r t P,,A,^ V.A., an^^ Ph,I>. art def inrd t< 
'•it* t»t»' pSvilcil sc i crit f^s , nwit ttTr-tt 1 1 N< _ < onpij T #T s* i ♦'^nf cs , _ h lolog; i ral i - 
♦^r.r srt f in ^ .Ind eronbrits; For '-rof * ss 1*»tmI d«*>^rr»-s the fields jre 

or p^ v> ira i 1 y-h^M'd .mJ d* ! ln»'d to Ir,<UiJ«' rrediilne, drntlstrv, 
'^rtrv, OS t fopijr *:v , pr.dlatr\, vr t •-r ir,,*r \ redltlnc And pharwacv. 



es 



1 ' 



to females. Thus, women receive only 15 percent of the quantitatively- 
based Ph.D.'s. Column 2 of this table? assbssos their representation 
among the quantitative degrees, controlling for their representation at 
each degree level itself. As Table 6 showed, women receive only 30 
percent of ^11 Ph.D. degrees. Given that a woman receives a Ph.D. in 
any field, she is only h^Jf as likely to obtair. tliat degree in a quanti- 
tative field as a roan who receives a Ph.D. Women's underrepresentat ion 
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atcbhg quantitative Ph.D. degrees thas reflects the joint effects of their 
underrepresentarion at the Ph.D. level itself and afflohg quantitative 
fields at the Ph.D. lev^l. The third colu^ of table 7 tells ms that in 
1979/80i a male randomly selected frcaa the age-relevant populafxion was: 

• twice as likely as a randomly selected feaale to have received 
a qtlahtitatively-based B.A. or biological iy-/physicaa ly-based 
proftfssional degree; and 

• three times as likely as a raudbtrily selected female to have 
received a quantitatively-based M.A. or Ph.D. 

PKOJECTED REPRESEnf jU'rOn 

In sum, certain minorities and women arc currently uhderrepresonted 
among the quantitatively-based disciplines at all degree levels, espe- 
cially at the Ph.D. level. However, the policy importance of their 
underrepresentat ion depends on the projected represehtatibnal trends for 
these groups*. They may evidence rates of change in the 1970s that, pro- 
joctod forward, woiild acliieve their proportionate representation in the 
1080!^: Tn this case the decision to invest resources in reducing repre- 
stuitJiional problems depends o\\ whether the projection is plausible and 
He projected time to secure proport ibhato representation is acceptable. 

Projoctions are n risky business, ospociaUy in policy areas such 
as tins that lack credible dynamic models of choice. However, ah 
rxjmin.1t ion of trend data on enrollments and degrees cbhfcffed tells us 
whotlu»r receni history givos us iiTiy reasdri to eXp»»ct r^presc^ntat ibna 1 
prbbl'»ms to fosdlve themselves: 

III interpreting tlie trend data, it is impbrtdht to keep certain 
farts in mind. FMrst, wo li.ive pdst,secdiifiary enrollment data by race, 
fithhicity, SOX, ind field from 1068: For degrees conferred by field ue 
hiiVe a long time sfMies for women, hut only a short dite for miriorities: 
from 1073/74 for B,A, degrees and ffdm 1075/76 for M.A., Ph.D,, and 
professional degrees. To compensate for thr's problem, we piece together 
data on liigli school graduation, college freslimen erirol Iments , and post- 
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secondary degrees to get sbirie idea of whether the educational attainaient 
probabilities of different subgroups shifted in any dramatic way across 
the i97Gs. 

Second i both the Hispanic arid Aiiiari-American subgroups experienced 
substantial iri-migratidn during the 197Gs. trends for these two groups, 
especially for Hispanics, have to be interpreted differently than those 
for groups with little iri-m£grat ibri (whites, blacks, and Aaerican 
Indians). Substantial in-raigrat ion complicates trend interpretations in 
two ways. The most obvious is that the age-relevant base population 
changes in size across time. Periodic Census Bureau surveys of the 
Hispanic population daring the last decade let us estimate population 
ch.nigfs for this subgroup. However ^ ho such surveys exist for Asian- 
Americans^ and we cariribt make population corrections for this group. 

SubstaFitial in-migration can also mean major cc^positiohal changes 
in the educational propensities of the subgrbup. If a subgroup is 
adding large riumbers from social clasises or countries with low levels of 
educational attainment, we have to ask what represents attainment 
success for that subgroup in this country. For the n^wly iBsaigrant 
members of a subgroup, high school graduation itself may represent a 
major achievement. However^ if the total siibgrbup has a siz3i:le 
cof44>orioht bf such individuals, we will underestimate the postsecondary 
actnevemcnt for established resltdesitH of the subgroup. It would be 
preferable to assess po^tsocbridary trends fbf established residents 
brily, but we do not havti the data to make this distinction. 

Trtjhds for Jiacial and Ethnic Croups 

With these caveats in mind, we can now examine enrol Imerit iind 
degree data for the racial and cithhic grbups. 

Enrollment trends, table 8 tells us the perccMits of differcht 
racial and ethnic grbups in the pbstsecondary "pipeline" fbr different 
years. If a particular grbup shows a substantial increase in enroll* 
merits at the B.A. or graduate level in the late 1970s, we might expect 
tpMt group's share of the degro:o:s cbriferrcd tb increase in the first 
half of the i980s. If a group's underrcprcsentnt ibh amcang the quant i- 
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tatively-based f^grees is attributable partly to its ^inderrepteseritation 
at the degree level itself^ we might also expect that group's share of 
the quant i t at ively-hased degrees to increase; 



Table 8 

ETHNIC GROLT^ DeCRTE U'itL, ANB TEAR*> 
{19^58-1979) 



Racial and Ethnic Croup (Percent) 



Degrc-e 


Yc Jr 
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Aae t" i c an 
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i nti ^ <ii • 
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;0 


90.0 


?. 
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1.7 


■0,5 


0.7 
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.0 
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6. 


9 
3 


2:1 

2. 3 


6;5 
0.5 


l.O 

j.b 




1974^ 


100. 


.0 




9. 


b 


2.g 


0.6 


i:i 




1976 


iOO, 


,0 




io. 


4 


4,5 


0.7 


i.fl 




1978 
1979 


100. 
100. 


.0 
,0 


81.9 

ai. 3 


10. 
10. 


4 

3 


5.1 
5.2 


0.6 

6:6 


2.0 

2; 3 


Cfjtiuace ^ 
, ^ n ro 1 1 men t s 


197:^ 


;r!^ 


.0 


90. H 


5. 


■> 


1.5 


o.« 


2:6 


1974^ 


ion. 


.0 


9^-. 8 


5. 


5 


1.5 


0.4 


i.ft 


f 

> 


1976 


too, 


:0 


69. ? 


5. 


8 


2.5 


(5.5 


* . * 




I97a 


too. 


d 


ifiS.S 


5. 




2.6 


6:4 


2;5 




4 979 


100: 


0 


fi7:7 




8 


3.0 


0.5 


2.9 


1 


H72^ 


100. 


0 


92.2 


i: 


7 


1:4 


6.2 


i.3 


Rnrol i»tient3 


1975^ 

r^76 


100; 
100. 


0 
0 


91.9 
90.6 


4. 
4. 


9 
6 


1.6 

2.5 


0.3 

6:6 


1.3 

i:K 




1978 


100. 


.0 


90.4 


4. 


5 


2-7 


0.4 


\o 



*Thff t.*rcent dl strlbut Jon« for fuiitiP* ind pJifttlffic <?nronm*>r.f » And for fulltimr 
rnioUmert^ only t^v f-»rt«l 4Md rihtilc group <r* cither the »ane or differ bv ho r-^rt 
than ope- or tvo-rrr.ths 4^1^ a percentage point. Sth^e ve have. a longer time >^fTies 
tor fi-Ull?** «h»ri for total enfollwentR, we havff ?Jt^d thr fulltime RtatUtlc?i. 

^S..u-^:«*i t^partment of Health, Eaucatldn. an^ Welfare, Offirr for flvll Kijrhts. 
, , . , . . .--^ ! ^ : - <^ ,^:: ; v^. r ' i^* ' » ..-^ ' r . .* < • " ' ■■ J^erle* f'lr 

fall 196H, lf?<5<, 19T2, ^^r^tl 1974, u'^S, Governfiiefit Printing Of flee, ^.'ashlnRton, D.r.; 
National Cent^f fcf. Educational Statistics, i ' r 

series ft^r Fall 1976» 1978, and 1979, V.S, Obvertimcnl Printing Off ir^', Washington, \\( , 

*^The nambm^- for these yeara include non-rculdrht allehA. 

^The data Sbttrcei for 1968 and 1970 did not report enrol lirn nt s srp^ratriy irr 
gr;»dQate and professional achooia. 
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Frb3 rib8 to I'^IO , American Indiaii undergradaace enrolfment 
remained steady, and the vhite share decreased. Tfe-^ blacky Hispanic^ 
ai:d Asian Air.ericah shares increased » but these groups also had increased 
shares of the coHeg« age pcpuiation, as the result of in-siigrat ion 
and/or higher birth rates. ^ 

Increases in the Hispanic enrol Iment share are cbnKsensurate with 
increases in their share of the college-^age population. However, for 
reasons discosscd earlier, these numbers may mask ah increase in 
enrol Insent shares for the resident ial ly established Hispanic population. 

Increases in the black and Asian-American enrollment shares seen 
ijrger than increases in their population shares, indicating that their 
stMr<»s of the B.A. degrees awarded may increase in the early 1980s. As 
tables 1-5 shoved, black under representation at t ^ B,A. degree level 
i:self accounts partly for their underrepresentat ion among quantitatively- 
based B.A. degrees. Thus, blacks may also show soffle incrtrasc in their 
share of quantitatively-based B.A, degrees, relative to their share of 
tlieir collego-age population. 

Again, as tdblcs 1-5 indicated, Asian -American overrepresentat ion 
LTjting quantitatively-based degrees is attributable to their cverrepre- 
sontatibri both at the degree levels themselves and among the quantita- 
tively-based degrees at each level. Thus, increases in their share of 
uiifh^rgraiiuate enrollments may show up in the early 1980s as ah increase 
in thoir share of total B.A. degrees and an even larger increase in 
their sfKire of quantitat ively-basod B.A. degrees. 

Whites show declines in enrol lrh<*nt shares greater than declines in 
their shares of the college*age population, these declines may show up 
in che ^)8ds as decreases in B.A. and quantitatively-based B.A. shares, 
rel.jtive to their shares of the college-age population. American 
Indians sliow little cfiango in <>ither undergraduate enrollment or college* 
age population shares, suggesting little change in their early 1980s 
sliares of B.A. degrees or quantitatively-based degrees. 

^ Tables 17-21, below, show the changes in share.s of the college- 
population across the 1976s for each subgroup. 
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Relative to changes in their age-relevant populations, all groups 
show relative stability in their graduate enrollments froci 1972 to 1975. 
Black graduate enrollment shares may hot be keeping pice with increases 
in their shares of the age-r^Uvant population. 

Decree trends. We can now look at trends in degrees conferred for 
the racial and ethnic groups^-Tables 9 to U Tfjese tables contain a 
great deal of inforniatidhi but wc confine bur discussion to trends in 
shares of tc>tai degrt?es and quantitatively-based degrees. 

table 0 shows trends in associate degrees from 1975/76 to 1978/79. 
Bl.icks, Hispanics, and Asiah'Americaris show steady increases in their 
issociate degrees; Arnerican Indians may show an increase; and whites 
show a steady decrease in their share. However, for all tnincrity groups 
increases im their associate degree shares Jre Jess than increases 
in their age-relevant populations; for whites, decreases in their asso- 
ciate degree shares, less than decreases in their age-relevant popula- 
tions. Thus, relative to their age-relevant populations, associate 
degrees are going increasingly to wj;,ites and decreasingly to minorities. 

Table 10 shows trends in total; ^/A, degrees and quantitatively- 
hased B.A. degrees for 1973/74 to 1978/79. The data source for 1973/74 
is different from that for subsequ^v^nt years, and shifts from 1973/74 to 
197S/76 should be interpreted cautiously. For this time period the 
white share of B.A. degrees declines more than their share of the age- 
relevant population. Although their share of quantitative:iy-based B.A. 
degrees declines, the decline is less than that iii total B.A. degrees 
and roughly commensurate with their reduced share of the age-relevant 
pbpu iat idti . 

Although blacks show some increase from 1973/74 to 1975/76 in thejr 
B.A. degree and quantitative B.A. degree shares, they show no changes 
since 1975/76.' Thus, nothing in the degree (as opposed to enrollment) 
data suggests a 1980s increase in the black shares of B.A. and quanti- 
tative B.A. degrees, either relative to other groups or relative* to 
their share of the age-relevant population. 

* As w*i noted earlier, this shift frdrti 1973/ 74 to 1973/76 may be 
simply an artifact of different data bases. 
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In gi»ht.-rali HispahicL show an iricfoase in tiieir share of B:A: and 
quant itativii B.A. shares. In any given year their share of the quahti- 
racivi- B-A. degrees is less than that of total B.A. degrees, arid the 
gap bt!tweeh the two does not close across tinfie. Increases in their B.A: 
shires are roughly commensurate with increases in their share of the 
ag^t^-rnlevant populat ion . 

.\mericah Indians sh^w steady shar of B.A. and quantitative B.A. 
dogrri'S across Lirhe. Asian-Americans show increases in both shares 
^r^Mti^^r than increases in their share of the age-relevant population- 
hi fVi^ry year As ian-Amer icans i;av^ larger shares of quantitative B.A. 
<^^^.^i-*M^s than of total B.A. degrees. The difference between the two dot^s 
not change across time. 

Table 11 shows the trends in H.A. degrees for 1975/76 to 1978/79. 
[yurin;; this short period we see little, if any change, in black, His- 
panic, or American Indian shares of MA. and quantitative M.A- degrees. 
This I'ick of change was commensurate with the lack of any significant 
chaiig<^ in these groups' shares of the age-relevant p£)pulation. We see 
a df^cr</^3sc in whitii and increase in As ian^Arr.er ican shares of M.A. and 
quantitative M.A. degrees. Again, however, those changes are approxi- 
mat<^ly commensurate with changes in tlieir shares ot the age-relevant 
popu lat ion . 

fable 12 shows the Ph.D. trends from 1975/76 to 1979/80. Any 
marked sfiift from 1978/79 to 1979/80 should be interpreted cautiously 
h«K-ause the data source for the last year is different from that for the 
first throe years. Whites show a decrease in tlieir shares of Ph.D. and 
quant i t;it ive Pli.D. degrees sliglitly greater th.Jn the decrease in their 
.j>>^-*re Irvant pbpulatibri share. Blacks and Hispanics siiow little shift 
j:,r^Kj^ li^f* ill their Pii:!): or qu-mt itat ive Ph,!). shares; their age- 
r*»i*^vant population shares also show litth*. shift. 

The American Indian share of Ph:D: degrees seems to have edged up, 
witii no change in share of t\u- age-relevant populntion. However, their 
siiare of quantitative Ph.D. di^grees did not change. Across the four 
VfMrs As iah-Amer ic.ins doubled ih'^^ir shares of l>oth Ph.F)- and quanti- 
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I'l'javj CMfcmi fwr MVuiiom of lUpr TMltm Ij Ri.*, i'Sfinic;' !.;,<, and Sej, J??f-'V» Dita for 1976/?? com 

Iroi.lhe IH'partment.ofJducation, National. taitcr. for Mucational. Statistics, %sf c»f..fiii«!Ctiw| rf-itzcrvw^.tiiiie Ui.. Data for 
1978/79 tciS: frbiii tlil'.^paftwnt of Umim, Office for CiHt Rights, kk i"- hmi pp;)rf?s ^^<cm';f /fi.1tEijti5«5 5/»t;,'/ier 
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" ''lijfj ior'i97',/7h'cw. iron th. Dcp^rm-nt of Mlh, Wuratior. an<l e.-iran.. Office for Civil iitRHts.^ii.j on KamilX^erO:n{em. 

vv.'-it' •'"•■•w /-.iWv'''. f''N;Vf., t.r iiata for \mW mn froi thr Drpirtwiif of 

Fd.ution; National rcntt^r for Wucatioiul Statistics, r:,:..' 1980, Tahl. Ill ^^IJaia for 1978/79 co«r fro. 



:r 1981. Data for cotnc fru« the .National Academy of Sclcncrs tfUl Utiml Science 
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'*Tliv data swrcv for 19?9/80 iKcludts Nstneii tn ail other fields;. 
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titivo Pli.n. degrees » sliarc increases greater th^ri increases in their 
popuiat ioii siiarcs. 

Finally, Table 13 shows trends for professions^ degrees from 
l*i75/76 to 1978/79. Trends in these degrees affect our interpretation 
of ininbrily trends in quant. itat ive Ph.D. degrees. A substantial percent 
of professional degrees (e.g., medicine) reflect scientific interests 
and training as much as some of the quantitative Ph.D. fields, Ve would 
ihlorprct the smaller shares and flat trends in blacky Hispanic, and 
American Indian quantitative Ph.D. shares differently if we saw that 
tliey had: (1) larger shares of scientifically-based professional 
<i<»^r<»es than of quantitative Ph.D. degrees, or (2) sizable increases in 
tiieir sisares of these professional degrees. 

We find the second for none of the three groups. However, we 
certainly find the first for blacks and Hispanics. Relative to the 
ctlitri groups, blacks arid Hispanics chose a scicnt if ical iy-based profes- 
sional degree more frequently than a quantitative Ph.D. degree. In other 
words, the sci<entific professional degrees "drain off" more of the sci- 
entific talent in the black and Hispanic groups than in the other groups. 

Conclusion . In surui the undergraduate enrollment data suggest that 
in the early 1980s blacks and Asiaii-Amer icans may show an increase in 
their B.A. shares beyond increases in their shares of the age-relevant 
population. The graduate ehrollmeht data give us ho reason to expect 
much change in the early 1980s in any subgroup's share of the graduate 
degrees . 

The degree data suggest that, relative to age-relevant population 
shares, increasing percents of associate degrees will go to whites; 
decreasing percehtf> to minority groups- Whites shc«W a slight decline 
in their shares of B.A., M.A. , and Ph.D. degrees, but no real change in 
their sliares of quantitative B.A., M.A., and Ph.D. degrees. Asian- 
Americans show increases in their shares of total and quantitative B.A. , 
M.A., and Ph.D. degrees: Blacks, Hispanics, and American Indians show 
little change across time once changes in their age-relevant population 
shares are considered. 



iV DEGREE FIELD ^ST YEAR (1975/76 TO 1978/79)* 



Fields (Percent) 



Rac ial 
and Kthnic 

rc»^r Croup 



Total 
Professional 
Degrees 



Medicine Taw 



Other P^ysica^ly- 
or Btologf callv- 
Bascd Fields^ 



1^75/7^ Total (N-60,1^.1) 
Whites 
PlacUs 
Hlspanics 
American Indians 
As t^-^er leans 

l'^;*./?; Total (N-61,252) 
Whites 
Blacks 
Htspan tcs 
American Indians 
.^s ian -Anie r lean s 

1978/79 Total (N-66,679) 
Whites 
Blacks 
Hi ((panics 
Arte ri can Indians 
As lan * Ante r Ic s 



100. 0 

2.1 
0.1 
1 .5 

100.0 
92.4 

4.1) 

i .7 

n: i 

91.: 

2.5 

e. 1 

1 .8 
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* 
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b.-i 
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90.7 
j. > 
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0.3 
J. ) 
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: .0 
I .J 

\ 
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9:. I 
0. ; 

3. ^ 
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9K0 
J.<S 
I . 1 
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91 .5 

) 7 

3.7 



Other hbh-PhysicaUy- 
or_B iologicai ly- 
Based Fields^ 



i jO . i 

.1 

I.J 

0;<i 



n , 7 



^Sources: Data for 1975/76 come from the Department^ of Health, tducatic>ri, and Welf.if*",- 
Oftice tor Civil Rights, OatJi or EJijned r^.rrci:^ ^irrf^r-i-^i />^-^ :^:,-^r..r 

rto:--::-, .i^-ii r^^r, Ajii^Ttc* Yeir 1978. Data for 197f)/77 come from the .De- 

partment of Education. Satiotiial Centcr f or Educational Statistics* .^S'a^i '^^ ^- ^ 

1980, Table iil._ i>«ta for 1978/79 come trora the Depaftttient of Education, Office for 
Civil Fights. K^^^i ^rn^'Vrrvi rmrizut: re ;* :/;.:':^r ■ ■ . 

Tv^^: .:>:d 3CX, A-aScric' Yedi* l^^S-U?^. 1981. 

^Hhe^• phvslcally- or biologically-based professional degrees ihclUdc degrees in: dentistrv 
optornetrv, osteopithy, podiatry, veterinary nedicine. and ph^rr^a. v. 

^Other G^-physically- or biologieally ' ^ed profesiional degrees includt' d^>:r^.'^ in 
theology only. 



Trends tor Women 

The trends for women are strong and positive. As Tables 14-16 
show, in the last decade women earned ah increasing percent of the 
degrees conferred at every lcvel--associate. B.A., M.A. . Ph.D.. and 
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Source; jt.S. iVpartinent of Health, Education, and fielfarp all Department of Education, National Center for Educa- 
tional Statlstifs, i'.'';*fciM>ft>i! wrtes 19/2-1981. 

4otal .numbers do not .correspond tpSe in Table ^ J^fa^s^ i'^da^ 
cupjtloiial d»'i;r»vs otilv. It excludes the arti md idence and fieneral proRrai degrees, which rejirejeftt abou! a third of 
the toljj .issod-ite de>;ri'es. 
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'''iburci': Natioharrt^i'r for Mucatioiiat St»tJstJt'(. 
Nii'vition, Wpjtar»', ad Drpartmcnt ff Edoration. Tlif data rrrnrti'd iti tH*- 
: : tm si'fifs lor l%'»-70 to n7')-8i). 



.iw.vt c^Vw-M^-u ;Mt!C(:c;- scries, 1971-1981, Dojiaftiiiint of Hpilth, 
rt como trnn the Nationll Center's 'kPVi Hcjr^'r'^ 
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professional; today women are still uhderrepresehted at the Ph.D. arid 
professional degree levels. However ^ they showed large increases in 
both of these degree categories in the 1970s. If these rates continue, 
by 1990 the female percehts of Ph.D. degrees and professional degrees 
should approximately equal their percent of the age-relevant population. 



Table 16 

PEKCENT FEMALE OP PRDFESSTONAl; DFCRFF? 
BY YEAR (t969/70 TO 1979/80)* 



Fields JP^rceht Femal^) 

Total Degrees — — : — — r- [ — 

^ — ^ ether Ph/sically- Other nbri-PhyslcaU v- 

Percent orBioiogically ^^TBiologirally- 

Year N Female MedtcUie taw Based ftelds^ Based Fields^ 



1969/70*^ 
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8 


5 


3 


2 


l97d/7l 


48,137 
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id 


7 


1971/72 


54.617 


8 
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ii 
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1972/73 


63,170 


9 


9 
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12 
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1973/75 


67,403 


12 


11 


11 


15 


11 


1974/75 


69,904 


15 


13 


15 


16 


13 


1973/76 


75,833 


18 


16 


19 


n 


15 


1976/77 


79,296 


20 


19 


22 


20 


17 


1977/78 


80,935 


21 


21 


26 


23 


19 


197^/79 


F3,n20 


25 


23 


29 


25 


21 


1979/^10 


83,666 


27 


23 


30 


27 


22 



^Source; National Center for Education Statistics. Ejir^xd De;'t'^-iS - 
V ^ ser^es^ 1969-70 to 1979-80. Department of Health, Education, and Welfare 
and Department of Ed^ication. 

^Other physically- of biologically^based prbfessiocial degtc^es includo 
degrees In: cScntistry, optometry, osteopathy, podiatry, \feterinary medicine, 
aitd pKantacv. 

^b-rher non-physicali>'- or biolcgicaiiy- professional degrees include 

degreh>s: in thcologv and arehitectore. 
d 

Data for 1969/70 6o not include phartnacy and art i^iitecf ure S^e.rr^'*^. 
]D J?*?? .these two fields accounted degree's, or 21 pcrcrrit^o 

the total professional degrees. Both of these fields hjuve relativelv high 
female proportions. 
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nuring tho i^)70s wom<»n «ilso rarnod incroirsing percehts of tVio 
qriant itat tvi» degroesi at each dogroe level»-D.A.i M.A., Ph.D., arid 
proti^ss ibhil . However ^ their rates of increise for the quantitative 
degrees were ffliich lower than for the total degrees. As we show later, 
t\w increases that we do observe are eiitirely attributable to increases 
iii the percent of total degrees tliat go to women, not to changes in 
their field preferences. Thus, unless women begin to change their 
fif»id prefereiices , further increases in their percehts of quantitative 
degrees depend bh increased percents of Women at each degree level: 
it is not clea: that we can expect major percent increases at the lower 
degr(*e levels. 

LOSS^-S FKO^ TfiE FWCATWtiAL PlPFJd 'UE 

At arjy given degree level, a group* s share of the quantitative 
d<*grees ri^flccts two factors: persistence in the pipeline and field 
choice. This and the next section assess the separate contributions of 
these two factors to each group*s share of quantitative Ph.C. degrees. 

To estimate persistence, we need a data base that spans the years 
required for the average student to move from High school (m^nlian age 18 
yoars) to the Ph.D. degree (median age 32 years). The base can be of 
thrtM* kinds: (1) a long cross-sect ibtia 1 time scries thiat lends itself 
to coitort analysis; (2) longitudinal (pancU studies with long time 
frames; or (3) retrospective studies tliat measure educational histories. 

The second and third kind of data bases »»xist, but do not adequately 
sample either the minority groups or t.ldse who obtain graduate degrees. 
As we have already pointed out, the cross-sectional time series is good 
for men and women and very limited for minorities. For minorities the 
available cross-sect ibiial tisne series do iiot let us estimate persistence 
from high school |>radaation to the Ph.D. for even one complete cbHbrt. 
The first year for which we have B-A. df?grec data is 1973/74. If we 
assume that B.A. graduates were 22 years old in that year, we aneed Ph.D. 
data at least eight years later (1981/S2) and preferably 10 years later 
(1983/84) to observe persistence. 

However, we can observe retention of one group relative to ahbther 
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for parts of the pi.p<Uine» especially for womeii relative to men. For 
example* if we assume four years from college entry to the B.A. degree 
<Uid three years from the B.A. degree to the M.A. degree, we have tlie 
data points to follow the college freshman class oif 1972 through the 
B.A. {V)76) and tlr* M.A. (1979): The discussion in this section assumes 
the following elapsed time between pairs of events: 



High j^-hddl graduist ion College entry = 0 years 

College entry — — *■ B-A. degree ~ 4 years 

• _ _ _ 

B.A. degree -~ ~^ M.A. degree = 3 years 

B.A. degree*—- ^Professional Degree = 5 years 

B.A. degree — ■ ' Ph.D. degree - 10 years 

All subgroups lose members as the total cohort progresses through 
the pipeline. Here the question is whether a subgroup losses a smaller 
or larger percent at each point than all other subgroups. Tables 17-22 
show the following about each subgroup's losses from the pipeline. 



Relative to all other groups, non-Hispanic whites have greater 
persistence at each ptint in the pipeline except from the B.A. 
to the M.A. degree (fable 17). the cumulative effect of their 
lower losses can be seen by comparing their percent of all 18 
year olds with their percents of B.A. degrees fdUr years later, 
M.A degrees 7 years later, or professional degrees 9 years 
later. For example, they represented 81.5 percent of all 18 
year olds in 1972 and 89.5 percent of the 1976 college graduates. 
Relative to hbn-blacks, blacks have fess persistence at each 
stage of the educational pipeline c.xcept from the B.A. to the 
M.A. degree (Table 18). The cumulative effects of their higher 
loss rates can be seen by noting that in 1972 they represented 
12.7 percent of all 18 year olds, 10.5 percent of ail 1972 high 
school gradtiates, 8.7 percent of all 1972 college freshmen, and 
6.5 percent of all B.A: graduates. They represented 12.3 
percent cf all 18 year elds in 1970 arid 4.2 percent of all 
professional degree graduates in 1979. 
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hiiiiNi N('S-iii':i'ANi( siiiu ai points in liir Ki)iTAri(iNAi.jii'Ki.iN!':^.KKL^^^ ('M!i i:Nt 

soN-HisPANic wiiilr Ai:f:-Ri-:l>:VANT i'oiruiioN*^ by tkar (i'»;n m I'»ho) 



h'rci'iit Ni)h-Hlspanlr Hliitf 



Aii i,^ jiigi. ^Hi.ool Coii.'^,- All 2: B:a: AII M;A; Prolrssional Al! Ph.n. 
Yi.ir i,.Sr <»W* «:ra,i,iat.'v; Fr.»simfn''' Yrar olds i)itrn s Y.sir olds Begrvi's Hi'prtvs Ti'af Olds PCRffcg 









NA 






































i'»7; 




HH, f 


H?. j 
















h;i 






















I'i;; 


7'i.l 






81.1 














r<7. 


1 


HH;*,'' 


Hh,'. 


81.2 














!'»/•. 




HH. 1' 


H«i..' 


HO. 4 


84.0 


Hi. 4 


H4: i 


41 .4 


«l;7 




1477 


7H,'i 


H3.i 




Hn.j 


H4.', 


81. J 


hh:4 




82.4 


si.i 














HO.'J 






82. i 






,'.M. .1 


H.\ ' 


8t,. t 


'■'.7 


HH. 1 


HO. 3 


HH.', 


41.; 


81.7 


W.H 




7^.1 




«»,;() 


77. S 




/H.l 






8n.n 


««>.8 



•'■.our.f^: TIh- -.rr.rm non-Hi^anir vhifo tor R.A., M.A.. Ph.D. ami. .rroli'sslon/>l 'i«-Rr.-<-s como. from Ta*l*-s 10 \n 1 >. 

• .;• . : M-rivs, I")7l-14HJ. Thr ,,vrrrnt noii-Ris^inlr wl.it;' for -ol Ic^v l.ri'stiro'n c.jffl^ I row the 

lijii^ritivo institutional Res.'arrti froRrii at t«o fn^versitv of Cdlilornia Us An^- l^'i. A> r'rMi rrss'mK: 
.*.■'■ V si rii?s I rum ^71 to IV80. 

^■.„Mr.-,^: 1'.^. Bwr.;.u tH,- mm, Current Populailoft Reports...Sf rlfs No, ^17, 'fe' 
, . ... . .• .;. y,-,. ; vj,. ^. ;v,.^ ;ni/v.i;v; J.'' i'i?-/. U.""-. Covcfntiirnt Prtntlnj; Office^ HashlnRton» D.i> 

i'i"./- r!-<. Kiiri-;j.i ot'tH," irhsUs, "i%0 a-tisus of th»- Population SuppUinentary Report, prfiO-SL-l. -^j/fS V^r, na'^^^^i 
:-r;..L';; .>;■.■•'. v'. ,•'/.;.•■; i:- .'v;,vr.i;. /'ii'fC:^'!,^, /'t If.';;; CS. SuiH-rlntrndent of DocuiK'nis. Uashlr.RtOfl, 

■ * iiata ou tl,. nuilu-r «t Hispanic hlRli nchoot graduates by year do not eilst kfore 1977, 8. ^^'''!*ri*J7 
tfw parent of no..Hisranic whit, high nooi griduat.s fbr the yvats 1971-197^: If th. prrcent^Hispanic graduates or l«f77. 
l..H,i ;..P*vg.n.Talir.fd to mim vrars th. pem«i.of while liigl, srhooj pradnates should l>. reducH tK-twen 4 and 5 
pir.vntagv -njints to vit-ld tiif pvrc.-nt of non-Hispahlc wliite gradual.-, for ihf v«Mrs l<<71-l'i7f). 
''"iiolUgr ffi-sliiwn" fofvrs to f irst-tim*- and lull-tirai- frrshiw'n in roilfg*'. 
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Table 18 



HM\m mi \\ mm in nt mrmm/?m.\^:t^ mmn to Tfif: mm 

BI,A(7 0! ACK-REl.FrANT I'OPI'I.ATION'^ RY YI'AH (m) TO 198(1) 



Percent BlarV 



Yfar 


All IH 
V»';ir Olds 


Hifih Srtiooi 
(■radu.u«'s 


Coll PRC 

Frpshlnon'^ 


1^,1 1 22 
"imt Olds 


Begfpos 


Ail .")-:'9 
Vcar Olds 


M.A. 
Degrfos 


Proiesslonai 
Degrees 


Mi 30-34 phii). 
Year Olds Degrees 


1971) 


K'.i 


ii.7 


NA 














m 


12.5 


K.7 


















12./ 


10. 


8.7 














1971 


n.o 


10; 1 


7.8 
















li.i 


1(1. i 


7.4 


ii.9 












1975 


11.4 


10. 1 


9.0 


VIA 












1976 




i<'.3 


S.4 


i:.3 




ii.i) 


(..9 


T T 
«<.«♦ 


10.7 4.1 


1977 


ll.H 


lil.'i 


8.8 


12.6 




11.4 


7.1 




10.4 4,3 


1978 




l();o 


a.l 


13.9 




11.7 






10.5 


1979 


11.9 


10; 0 


9.-2 


12.9 




n.9 


^.9 


4.2 


10;7 4.4 


I9gn 


14.1 


11. S 


9.2 


12.9 




12.1 






10.9 4,0 




"sourcfs: The percent black for B.A., 


M.A,, fh.D, and professional degrees comes 


from Table's iJ^ to 13^ The petceot 



black tor HUH stHool graduatt-s coiiies frbfi tHe National Center for Educatlbhal Statistics, dtjeU of MucMtml Stattstm 
^r'.^'^s, !9:j-|<jH2. Thr piTfent black for college freshaen comes from the Cooperative Institutional. Ecsearch Program at the 
Univvrsitv ot Califortiia Us AnRCles, Thf 'Am.Hm f'mkm', ndlvml toms series froiii 197J. to 1980. 



Sources: ii.S. Bureau _of the Census, Current PoiwiUtion.Reports,_.Series ?-25, No^ 917, Preiifiimi^ Mimtes ofik 
-'^if hu A.jc, T^-?, im': J370 to im, «.S. Kovernieiit Printing Office, Hasfilngtort, D.C., 
1982; V;S, feireau of the Census, 198(1 Census of the Population Suppleciwtary Report, 1, '/i<3c-, Sei, Me , and 

Cviyu / flu- r>>ifMion ht hjma; Oivmm, ml C'taUs: WO; U.S. Superintendent of Docawnts, Washington, D.C. 

'"i'ollitv t rcslniM'n" refers to first'time and full-time freshmen in college. 
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As table 19 shows, we have no data on the percent of Hibpanic 
high school graduates from 1970 through 1976. Although the 
Hispanic percerits arc somewhat unstable, the nufflbers suggest 
that, relative to non-Hispanics , Hispanics have higher losses 
at each stage in the pipeline through college entry. Once 
they have entered college^ they evidence lower or average 
losses. For exainpie, they represent 4.4 percent of the 1972 
18 year olds, 2.1 percent of the 1972 college freshmen, and 2 
percent of the 1979 M.A. degrees. 

the American Indian data displayed in Table 20 indicate that, 
relative to their percent of all 18 year bids, they enter 
college at higher rates than ail non-Indians. This is unlikely; 
either the Census population estimates are low or the estimates 
of Indian college freshmen high.** If we accept the college 
freshman estimates. Arfierican Indians have very high losses 
between college entry and the B.A. degree. Their losses are 
two-thirds greater than those of non-Indians. Eviiu if we 
reduce the college freshmen estimates by a third, they still 
have higher losses from college entry to graduation than all 
hbh-Ihdiahs. After the B.A. their losses stabilize, being 
average or only somewhat higher than those for all nbh^Ihdiahs. 
Table 21 shows that Asiah-Amer icaris enter college in 
approximately equal proportion to their percent of all 18 year 
olds. After college entry their losses frota the educational 
pipeline arc lower at each stage than those of non-'Asian- 
Americans. For example, they represent 1.1 percent of the 1972 
cbllcge freshmen^ 1.2 percent bf the 1976 college graduates, 
arid 2 percent bf the 1979 M.A. graduates. 

As Table 22 reveals, relative to men, women had stable arid 
lower losses at the high school degree level from 19 70 to 1980. 



* Brown and Stent (1977) rioted_the same discrepancy that we 
observed. They concluded that the Bureau bf the Census had 
underestimated the size of the American Indian pbpulatibri. For their 
reasoning, see pages 21 through 27 of their publicatibri. 
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PERrLKT HISPWIC XT POmS IV THE EDCCmOHJtt-PIPEtlSE* XEUTIYE TO THE PEROST 



Perceiit Hltpaiilc 



tcjir 


All 18 
Yeir Olds 


High School 


College 
reshien^ 


Alt 22 
leAr Olds 


i)egree$ 


All 25-29 
Year bids 


k;a; 

Degrees 


Profeisloeil 
Degrees 


3UI 30-34 
Yeir Olds 


Degreei 




U 




U 
















I97I 


4.5 


u 


l;3 
















m 


4.4 


NA 


2.1 
















m 


4.7 




1.7 
















1974 


6.0 


HA 


2.1 


5.1 


1.3 












1975 


5.8 


NA 


2.4 


5.0 














197fi 

Aft II 


5.8 


U 


2;2 


5;4 


2 9 


5.0 


2 2 


2-1 


5.5 


14 


1977 


5,8 


5.0 


2.3 


5,3 


2.1 


5.0 


2.0 


i;7 


5.0 


1.8 


1978 


5.8 


4.2 


1.9 


5.8 




5.7 






5.1 


1.6 


W79 


6.0 


U 


2.2 


5.3 


j.3 


5.5 


2.0 


2.5 


5.2 


1.8 


1980 


7.5 


4.2 


3.0 


7.3 




7.0 






6.3 





*SoufC«f'; The perceflt Htipantc for B.A., M,A., Ph.D. ad prefesilotnl degreei roiei f rot -Table i 1(lm 13.; THe-j>cfCf(Jt 
Hiipinic for high school gridwtei coMf frw tiw Sitio^ Mucitiowl Sutlitici,^ 

tittuj) sertei, 1971-1982. .The percenc Htiptnlc.for college freihien coieg frm the Cooperative InititutloAil ^Mcgrch 
Prbgrii it the Uhlverilty of Cillfbrnli tbs Ahgelei, Ife HHene&i /^S'ron? Mtml tmB wrlei frsi 1971 to 1980. 



Scurcn; U.S. BttrtM of the Ceniui, Corrwt Popolitlon Ifporti, Swiei P-25, Ho. 9l7, Mlima^ litmUi of tht 

Population a[ th; mitel Statei ^ k^}; Stx,_caid Me)_ WO io IM, «.S. Coveriient Printing Office, Hiihlnicen, D^C, 
1982; U.S. Bureau of the Census, (irreni PopuUllon Reppftli Serlei r-2Qi Koi. 250, 264, 290, 325, 339i ind J5t, f^nmi 
^f ^^nith Orijin in the mitid Statu diti iirlei for the yiiri 1971, 1972, 1973, 1975, 1977, 1978, _*t)i. 1979, U.S. Cov- 
ejrnwiit Prlntihg Offlcei Wiihingt^ j'^L^P^.I'^^'^^^^^^^^ 
PC80-si-i; C>^x, H}^et onJ Spmieh Ot^in of the kpuUtlm ^ k^m$, iHvieiont, end Statisl iM-^ il.S. Suptfltittn- 
deiit of Dbcuncriti, Hashlhgtbh, P.O. 

'lege frethnrn" refeii to firit-tlBe and full'tlM freihncn In college. 
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PERCENT imim 'mu& at wiNTs_LNjTlLMTi(M.liP^ P^^cm 
-fmim iNHiis Of fa-m.nm muv.o^ Et yexx (19J0 to 1980) 



Per cat A*erlcin Indian 



Year 


All 18 
If ea r O l d s 


High School 
Graduates 


-College. 
TreshMn' 


.. All. 22 
Tear Olds 


_ B.A. 
Decrees 


All 2')-29 
Tear Olds 


_ H.A,. 
Pegreei 


ProfessloQil 
Degree! 


All_ 30-35 
Year Olds 


Pti.fi, 
fiegreci 


19/0 


0.7 


NA 


tnr 


















0:7 


KA 


0,9 
















1^72 


0.6 


KA 


i.i 


















t).l 


%k 


0.9 
















197; 


fl.7 


MA 


0.9 


A K 

0.7 


ft 1 

0.3 












19?' 


0./ 


NX 


ki - A 

0.9 


0.7 














1976 


0.7 


NA 


0;9 


0,7 


0.4 


0.7 


0.3 


0.3 


0.6 


0.5 


1977 


0.7 


NA 


0.8 


0.7 


0.4 


0.7 


0.1 


O.J 


0.6 


0.3 


1976 


■0.7 


NA 


i.i 


0.7 




0.6 






0.6 




1979 


0.8 


NA 




0.7 


0.5 


0:6 


b;4 


0.3 


0.6 


0.4 


1980 


O.li 


NA 


0.8 


0.7 




0.6 






0.6 


0.4 



'Sourcei: The percent Aa*rlcan Indian for B.A., M.A., Ph.D. and prdfesiloMl df|reei coki fr«_Tablei 10 to 13, 
The percent Anetlcifi Isdlan for high ichool griduatei conti frod the National Center for Educalionil Sliltillci, P'-^Mt 
ofE^iJfdtim CtdtiBttfe wrlei, I97M982. Tlie percent AieflCM. Indian for college freihten c«ei f_r«lh«. 
Cooperative InsUtutionai Rriearch Proiran at the University of Calilorhla Loi Angelti, Tte fintrim TreMhim: 
ntiwt seftei ff06 1971 to 1980. 

''Sourcci: U.S. Bureau of the Cenaui, Current Population Reporti, Series P-25, No. 917. Tntif^imr\i fitiMiii.of tha 
TOjruUHm of th»> 'Muad tlUim h ige, Sex, and Ba/^e: WC toWl, U.S. Coyernwrn Print Ing Office, Baihln|toB,^D.C., 
1982; U.S. Bureau of the Ceniui^ 1980 Ceinjui of the Population SuppletneritMy Repri, K80-S1-1, i^e, Sex, ^m, m 
Si-ani»h ^IjiK 4 th^ Pi^yuktion k ^^gione, iMstons, and Cum: l^W, U.S. S.upnif>tfndrnt of Docwehti, »aihln|t6n, 
D.C. 

*^"Colie(|i! frpshaen" refers to firil-tliM and fuli-tJue fresteen in collejie. 
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PERCEir ASIW-A?ffRiCAS AT POINTS IS TliF. GTCATidSia PlPELli?F* mJSm TO m PEICEST 
ASIAS-miCAN OF ACE-KLETAXT POPUUTlCwl' BY YEAR (1970 TO 1980) 








Percent Aslan-Aaerlcm 






Teir 


Hl?h School College ^ 
Cra4utiei Frestseu 


B.A. Degrees 


H.A. Prbfessibbal 
Decrees Degrees 


Pti.b, begrees 




(Percent of 1970 ige*. 
rclcvMt population] 


[18 year olds: 0.6] 


(22 year bids: 0:7] 


(25.?9 year olds: 0;8] 


(30-3^ yeir oldi: 




(Perceat of 1980 «ge> 
relevant population] 


118 ftkr bids: l.l] 


(22 year bids: l.S] 


(25^29 year bids: 1.9) 


[30-35 year bids: 


2.11 



1970 


NA 


NA 








1971 


NX 


0.5 








1972 


U 


1:1 








1973 


U 


1.1 








1974 


NA 


0.9 


0.9 






1975 


NA 


1.5 








1976 


NA 


2.0 


1,2 




i;5 2;0 


1977 


NA 


1,1 


1.5 


i;7 


i;6 2.2 


1978 


NA 


1.0 








1979 


NA 


i.i 


1.7 


2.0 


i.S 2.8 


1980 


NA 


1.3 






4.0 



'Sbiircei; Thi? percent Xilan-/iierlci« fer B.A., M.A., Ph.D. and profeailonal degrees coies frosi Tables 10 to 13. 
The percent Asian A»erlcan for college JreshSen coies from the Cooperative Institutional Research Progfas at the Cnlverilty of 
Callforflts tog Afigelei; Tkfi AmHam Pmhrn: Satimal Horn series ffow 1971 to 1980. 

''U.S. Bureau of the CensuSi Current Population Reports, Serles_P-25, No. 917, mUmm Btwm of t»i? Vf^htim of 
the VniUd nam.h}^ i^e, f^ex, an? Pat*e: J970 tojUl, Covernaent Printing Office, WasSinglon, p,C., _l9il2^ _y.Si_8ureau 
of the Census, 1980 Census o^the Population Suppleiwniary Report, PC80-S1-1, Afe, T^t, Mfii, mi ^itk Orii^in of \}^.?a^la' 
tirm hu Etjime, MvUimf, md rtntm__^fSO, V.S. Superlntendent of Docutents; U.S. Bureau of the Cwius, r^niu* fl/Jfi* To/*- 
lationj inc. Subieci Reports, No. PC(2)-ic, JipiiB*»e, ChtisMe, and Flitpinoi in the United States, il.S, Covernwent Printing 
Off icfi Vlashir.loni D.C., 1973. 

^niere urn substantial Aiiin ISilgratlbh IStbJhe United States frbi 1970 to 1980. Howver. w hive.no population *iH- 
mm hr this group between the 1970 and 1980 decennial censuses, therefore, we can only give percent of age-relevant grbups 
fb o two jiotnts Iri tint, 
E£J£ lege fresiaien" refers to first-tiw inii fuii*iiw ffeshiien iri cblleije. U*") 
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PERCaT nHAii AT PiltNTS IS ni EWOTI0!ttt_PIPELIf:Ea.S£Un^ mCEST 
FDttlf OF AC£.ii£LE\'A.Vr POPUUTIOS'' St ¥FAX ri970 TO 1980) 



Percent Feaile 



Jperccfit feaiie 
of age-re*#vant 
population, 
«II years] 

\m 

im 

1975 
1976 
1977 

\m 

1179 
1980 



Htgh School Cellege 
Craauites Fr?ste«i'^ 



B.A. Degrees 



K.A. Professlonii 
D egrees Dejret t 



Ph.D. Degrees 



(iSyeirolds: 49.31 (22 yesr olds: <9.81 (25-29 ye.r olds: 30.2! I5C^3< yeir oHi: 50.^1 



SI 


4' 


A3 


40 


5 


13 






53 


tc 


i 


K 


s: 




it 


41 


i 


16 




57 


44 


41 




lii 




SH 


44 


43 


12 


19 


53 


47 


45 


45 


15 


21 


S2 




45 


46 


ii 


23 


5t 


;9 


ii 


47 


20 


24 


■)t 


51 


47 


48 


25 


26 


\) 


51 


48 


49 


25 


28 


SI 


52 


49 


49 


27 


30 



i^le for m school graduates comes fro. the "'l"*^^ ! iBstit.tionsl lestsrch froirS. 

^,rl.-« 1971-19B2. Th.' perccflt feiSle for college freste^n co«« fro. the ^perstlve^lBSt m 
« £hruii«;r!tty of uilfornL Argeies. ^ ^Hm rm>mn: Mtioml ..Ties fro. m to 19«0. 

'^ rcr- i: Surrs« of the CeniuS. Cflrrm PopuUtlon Reports. S^"-!" J^-^S. J^' C 
% ^iu '^. iruu^ A^, ix. on.! fl**; JS7(7 to mu U.S. C«vr««ent Printing Office. Bi.hlR|to.. D.C, 

1'>H2. 



Soli*>j.- fn-sh)wn" refers to firsl-tij»e ihd full-tlnie freshturn la colW. 
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their losses from the educational pipeline subsequent to high 
school changed across time. Up to 1979 they had higher losses 
than men from high school to college entry; Their losses from 
college entry to the B.A. degree were only slightly higher than 
men's and stable across the decade. For most of the decade 
their losses from the B.A. to M.A. degree were lower than mfn's 
and increasingly lower as the decade progressed. Their losses 
fron tli'c B.A. to a professional d«gree--ahd probably to the 
Ph.D. degreo--were higher than men's but decreasingly so across 
the decade . 

in sura, the underrepresehtat ion of blacks, Hispanics, American 
Indians, and wbSicn among quantitative Ph.D, degrees is partly attribut- 
able to their nnderfcprosontation at the Ph.D. level itself. Interven- 
tions that increase retention in the educational process itself should 
therefore increase the representation of these groups among quantita- 
tively-based Ph.D.'s. However, the groups have different patterns of 
pipeline losses that precede their ultimate underrepresontat ion at the 
Ph.D. level. These different loss patterns imply that subgroups differ 
in their needs at different points in the pipeline: For blacks the 
losses are dispersed across t^ie pipeline. For Hispanics, they are 
concentrated earlier in the pipeline (high school graduation and college 
♦-jitry points). For American Indians they occur at least between college 
«*ntry and the B.A. degree. If wc had adequate data for this subgroup, 
we probably would also find disproport ionati« ly high losses at high 
school graduation and college entry. However, tliis subgroup does not 
show di>>prop.ortionatniy high iosses after the B.A. degree. For wo^ten the 
lossoi^ aro concentrated at the end of the pipeline (from H:A. to Ph.D.), 
hut df»creasihgly so. 

Fff^f.D CHOiCES 

This section describes siibgroups' field choices, givnn a particular 
level of educatiiMial attainment. It completes biir attompt to sc^parate 
persistence from field effects on subgroup shares of (juantitat ive Ph.D. 
degrees . 

\}\) 



Hinorz'ty fit^Jd Choices 

Associate decrees. Assbci/itt degree fields are relevant to the 
Ph. I), issue in two ways. Tlieoretical ly , the arts and sciences currir.nlam 
at the associate level parallels the first iwo years of the PA. 
degree. Thus, we can regard the percent of each subgroup with ah 
associate degree in this major as an upper limit on the percent cf the 
^roap'i* .associate degree graduates that might transfer into a B.A. 
track. Table 23 shows that about a third of all racial and ethnic 
grojps (and sen and women) select this field; ^ Hispanics and American 
Iridi.iiis select it somewhat more frequently than the olher racial and 
etlinic groups, but the differences are hot iJrge. 

( )ccupat ional curricula at the associate hne] also vary in their 
scioiu.e orientation. If a subgroiip under represented among quantita- 
tively-based Ph.D. degrees over-chbbses scientific associate degree 
curricula, we might expect their percent in the more sci<*nt if ical ly- 
based E.A., M.A., and Ph.D. degrees to increase as their t»ducat ioiia I 
attaiiimeht increases. Unfortunately, curriciilar categories eitcompass 
mixed collections of subfields;' it is ther<»fore not clear 
which curricula might presage ah increase in quantitative degrees as 
edticat ibnal attainment itself increases: 

B.A. de^rers. Table 24 shows that about 16 percent, or I h out of 
♦•very 10 B.A. students, choose quantitative fi<»lds. As iah-Aitier icaits 
choose them at almost twice the natioiial average; wliites and Hispanics, 
at about tlie national average; American Indians, at about 80 percent of 
the national average; and blacks, at about hO percent of the fiational 
average, or at the rate of 2 out of every 10 B.A. students. 

These data ^9;dlcdte that Hisj>ariic xSnd A?r^^^r:can I;;dt-3n u'^derirepre- 
seiiiatibn «imbng the quantitative B.A. degrees is primarily attr ibutai)]e 
to higSier losses from the pipe lilies not to fielti choice. For blacks 

* We report f ield clibices for l'^^H/7? only because ca 1 cu 1 at ions lor 
all three y*>ars ( 1075/7b, _ rJ76/77 , and 197')/HOj showed little difference 
across time for the racial and ethnic groups. 

* Kor example, the natural s' ienc«» category int:lu<i«'s agriculture, 
iood services, home economics, general natural s(. ipnc^s, marine and 
oceaiiograpli ic sc i«Mices . 




lite l) 

m mmm of mm im mm Bi ntu, m m niicm, and" so* 



Field 

liclil • — 

iodEthfllc lotii Mm _ _ _ fealth d & HecbicaUd _ _ . . _ . _. _. Arti Mdencei 
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Sei ijeirws Totil Coierce tfchnologles nologles Ttciinolojiei TSlop _ TtchMloglM jwgrS 



Tatil 




m 


111 


2.) 


1?./ 


lU 


3.9 


^ 7 


31.4 






ioc.o 


III 


2.2 


IS.; 


13.9 




u 


31.1 


Elicki 








2.9 


\v 


12.0 


2.1 


10.1 




Hlipiilcj 




100.0 


25.6 


2.9 


iu 


12.6 


IJ 


?,/ 




lmt\m liidiiii 


3,on 


100.0 


19,1 


IJ 


iu 


15.5 




y 


35.2 


AiliA AierlciDi 




100,0 


22.8 


U 




IM 


U 




jU 


Uooea 


MM) 


100.0 


2M 


2.1 


%i 


1,8 


2.8 










100.0 


lU 


2.6 


u 


27.9 


5.2 




32,9 



*Sourf«:_ ftpiaent of Educitira, Office lor Civil mghti, Sjm oi Umi tKp'ii tonltmU'^ MVmm (1^^ tatWH l^j, 
EtSr/Hft,, iwi tii, 'khic y^ar :j7«-i^?5, 1981. 
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:nM IS DisTPistTiffli of La. cmM n finii; sex. m as-d mmvi nmn to immf 
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mi RKnic 




Totii 






Ftiysicil 




Coepoter 


Siolo|tlcal 


- ■ 


Sociil 


- - 


-- 


All 


Croup 
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i.A.t 


Total 


Totil 


Sciences 


KJtti^aat iti 


Sciences 


Sciences 


Eh{irMrihg 


Scleiicei 


lusiitcti 


Uttcttitn 


Dtber 






989,2W 


100.0 


11 


3 


1 


!0S 


5 


6 


21 


14 


l« 


ii 






At ^ AAA 

9LiOOO 


100.0 




2 


2 


0.6 


6 


5 


I? 


l) 


|7 


1] 




1976/77 


899,428 


100.0 


16 


2 


2 


0.; 


6 


5 


18 


17 


U 


33 




1978/79 


9U,«7 


iob.b 


16 


2 


I 


D.9 


5 


6 


16 


1? 


ii 


% 


tliiltft 


1973/74 




WA 


17 


3 


3 


^. 


5 


6 


21 


14 


la 


10 




19Z)iJe 


811, 77z 


100.0 


16 


* 

2 


2 


OS 


6 


t 

) 


11 


tc 

i) 


1/ 


if 




1976/77 


805,186 


100.0 


17 


3 


2 


O.J 


6 


5 


18 


It 


16 


33 




1978/79 


802,665 


liM.O 


17 


3 


i 


0,9 


'5 


7 


16 


19 


ii 


35 


Blicb 


1973/74 


^2, WO 


100.0 


? 


I 


2 




/ 


7 


27 


11 


27 


24 




1975/76 


59,187 


100:0 


9 


I 


1 


O.fi 


4 




I» 


It 


I* 






1976/77 


58,515 


lOC.O 


9 


1 


1 


0.6 


4 


1 

i. 


23 


17 


n 


29 




1978/79 


60,301 


100.0 


10 


I 


1 


^H 


4 


3 


20 


19 


19 


11 
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1973/74 


12iiW 


100,0 




3 


1 




4 


1 


23 


12 


16 


14 




1975/76 


76,7:9 


100.0 


IS 


1 


3 


1 .4 


6 


5 


22 


15 


17 


12 
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18,643 


100.0 


14 


2 


i 
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5 


5 


23 


14 


16 


11 
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28,719 


100.0 


15 


2 


1 


fij 


6 


5 


19 


19 


16 


11 
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2 
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NA 
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23 


14 


17 


12 
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20 


j2 
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1976/77 


3.3H 
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\: 


2 


1 


0.5 


5 


4 


19 


11 


21 


14 




1978/79 


1,410 


lOO.O 


13 




1 


0.) 










19 






1971/74 


9,300 
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28 


3 


5 


NA 


10 


10 


:d 


18 


7 


21 




1975/76 


11,321 


100,0 


26 


3 


3 


i.l 


M 


? 


ID 




i 

1 


)i 




i^76/J7 




100,0 


24 


3 


2 


1.2 


10 


9 


18 


19 


7 


17 




1978/79 


15,542 


100.0 


28 


3 


2 


1.7 


9 


12 


15 


?1 


5 


11 




i'9?5/?6 


444,768 


lOO.O 


22 


4 


2 


ii.'j 


7 


« 


JO 


23 


R 

7 


27 




1978/79 


418,271 


100.0 


24 


4 


1 


1;1 


6 


12 


16 


26 


27 




1975/76 


25,660 


100:0 


14 


2 


i 


0.9 


5 


5 


27 


23 


14 


22 




1978/79 


24,t75 


ino.o 


15 




I 


I.l 


5 


6 


22 


25 


12 


26 


Hispiinlci 


1975/76 


13,594 


lOO.O 


19 


2 


2 




6 


9 


24 


32 


!0 


25 
24 




1978/79 


14,331 


100.0 


2i 


1 
A 


1 


i.'i 


1 


10 


.'0 


25 
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Kil 


total 

1 i 1 




Taj 2 1 


Pijysjcal 






tiologicai 


Social jii 
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5 


8 


21 


18 
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21 


20 


11 
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5 


ii 


iVnl uial 


17/0/ r 7 
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\l 
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4 
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I 


27 
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!;l 
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1 * k 


It 


U 


21 


U 




H75/7* 


33,5!7 


i.o 






1,3 




3:5 




22 


11 


1! 


jo 




1978/79 


3S,G6 


100.0 


7 


(1.8 


0.9 




18 


O.b 


19 


IS 


2t 


3S 




19... 76 




100.0 


8 


0:7 


i;l 


V 




O.i 


20 


8 


» 


40 




197^/79 


15,JI3 


ISl.O 


9 


0.9 


0.9 


u 




fl.l 


18 


13 


22 


31 


icrlci 


1975/76 


\,m 


ioo;o 


5 


0.4 


(1.9 


i\ 


14 


0.1 


19 


J 


32 


39 




i9?!/79 


i,i74 


lOO.O 


6 


l.l 


0.8 


0 


U 


0.7 


19 


10 


27 


39 


Sill- 


197J/75 




100.0 


21 


l.i 


2.7 


0,7 


lU 


U 


19 


n 


11 


]8 


lieric«i 


1978/79 


7.21) 


lOO.O 


17 


1,7 


2;! 


1.3 


«.9 


3:0 
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It 


1 
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1975/76 COM frn thi ISfpartitnt ol fcilth^ Ekatlw, w4>!fare, (lfflc*_(or Civil jlt!iti,.^ta c« fami Cjjjvm Cofl/wi./iw.;MtitktWM 

:f %i»r fisattjji) fi35<, tikicit^, Mm, 'mim m wun, 1978. Dtti for 197S/77 com mm Srpirti«i ol mm, mm 

Cm totiflMHlit!itlj»,if2#it ? j^^^ 1978/79 cw jroi t> Sjirtirtt of Mucitiw, 



hotii f ipeliTi4> losses and field choices cbhtributc to their underrepre- 
^«*!;tJticn .iitdng quantitative B.A: degrees: 

ff : A: ^^»^ripes: As Table ZS shows » at the M.A. level 1 but of every 
id M.A. students chooses a quantitative field, a smaller ratio than at 
either the B.A. or Ph.D. levels. At this level Asian-Americans choose 
quatititative fields at more tlii.^n double the hatibhal avf>rage; whites and 
Arrit rican Indians, at about the nation. fil average; Hispariics, at 80 percent 
b! ihf national average; and blacks, at 40 percent of the national average. 

We can conclude that for American Indians tiieir greater attrition 
prsor to thf» M.A. degree, not field choice at the M.A. level itself, is 
rt^^p >»iis ihle for their underrepresentat ion among quantitative M.A. degrees. 
Fit'ld choice contributes to Hispanics' underrepresentat ibh , but dispro- 
portionately high attrition prior to the M.A. level lias more effect. 
For blanks. l)oth pipeline attrition and field choice at the M,A. level 
cortribute to their underrepresentat ion among (^uant itat ive M.A, degrees. 

Pfj.D. do^hYujs. Of all U.S. citiz.ens who earn Ph.D. degrees, 3 out 
of fVofy 10 choose quantitative fields (Table £6). As an -Americans 
again choo?*e them at twice the national average. In 1979/80, for 
f>xainp!e, b cut of every 10 Asian-American Vh/D. giaduates teamed their 
degrfMS in quantitative fields. White Ph.D. graduates chbosci them at 
tlu» natioi^.il average; Hispanics and American Indiaiiii*, at about two- 
tliirds ol" the national average; diid blackis, t^.z about a third of the 
Ti.uiDiial iiverage, or at 1 out of every '^J ?\.Vj, degrees. 

Thus, I :i-?,cfc , Hispanic, and American Indiati iinderrepresentatiou 
am^^ng quatit i tat ive iy-based F*h.B. degrees attributahje to attrition 
from the pipeline and field choice effects. Blacks lose "field'* groiniU 
just as they lose attainment ground: at several points in the process. 
Tho p»>rceiii choosing quantitative fields decreases across degree levels: 
at tin^ B.A. lev^>l, hO percent of the national average; at the M.A. 
|4'V»»K h(3 percent of the national average; and at tlie l^ii.I). level, 33 
j)4»r<.ent of th<» national average. 

Prof rss 2on.il drgrrbs. At the prbfe*ss idna j degree level about 4 
out of every 10 members of each racial and ethnic subgroup except the 
Astatt-Americans choose phys ica I 1 y-/b io logica 1 ly-baseci fields (Table 27). 
^^f th»> A ian-Americahs , about b btit of every 10 chof5se tlif^se fields. 
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Table 25 

tRESDs IN mnmm of u. tmm by FiEiiii sEy; race m mmvi nm to 1978/7?)* 



F 



elds (Percent) 



and Ethnic Totsl 

Sex Crbiip Yea r M.i Total 

Total 1975/76 294,390 100. 0 10 

1976/77 m,m m lo 

1978/79 281,465 100.0 10 

mtt 1975/76 262,851 100.0 10 

1976/77 265,147 lOO.O 10 

1978/79 249,092 iOO.O 10 

1975/76 20i351 100.0 4 

1976/77 21,024 lOOiO 4 

1978/79 19,397 100.0 4 

1975/76 6,356 IDD.O 7 

1976/77 6,369 100.0 8 

1978/79 6,459 100.0 7 

/b^tUin 1975/76 795 tOOiO 10 

Indian! 1976/77 967 100.0 7 

1978/89 999 100.0 9 

SUn> 1975/76 4,037 100.0 23 

hattimi 1976/77 5,115 lOO.O :!4 

1978/79 5,518 iOO.O 27 



Quantltatively-BaBed DtscipUi 



Biological 
Sciences Mathenatica Sciences Scli 



Social m 

!nces Engineering Sciences Business Edueattoi. Other 
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139,539 100.0 


16 
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123,776 IOO.O 


16 


Blacks 
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7 
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7 
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12 
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11 
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16 
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14 
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31 
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1 
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2 


7 
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15 
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23 


28 


14 


8 


18 
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32 


15 


6 


23 


17 


28 


i 


9 


23 
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1 


8 


27 


24 


23 


3 


9 


ie 


47 


22 


J 


9 


22 


39 


24 


7 


10 


15 


is 


28 


6 


9 


19 


33 


27 
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7 


15 


39 


23 
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13 
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15 
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24 
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23 


24 
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29 
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Table 4^ (conlltmd) 



rtfld! (Percent) 



f)flaiitltatlvply-B*8ed Disciplines 



Racial 
and ECliiic 
Sex Croup 




H.A.s 


Total 


Total 


Physical 
Sciences 


Hathemitlci 


(Viputer Biological 
Setences klencei 


Engineering 


Social 
Science! 


ftuiineii 


Education 


xii 

other 


Females Vhitei 


imjn 123,312 

1978/79 125,316 


100.0 

ioo.b 


) 


r '; - (■ 

0..' 

V 


0.? 


0:2 
0.4 


1.4 
1.? 


0.6 


0 

6 


6 


52 


3d 

32 


Biacka 


mm 
'mm 


12,542 
12,351 


ii.o 

100.0 


2 
2 


0.1 
0,2 


v.) 

11, i 


0.1 
0.2 


O.H 
1.0 


0.2 


J 
5 


5 


66 


21 
73 


Htfplci 


mun 
imm 


3,051 
3,318 


100.0 
100.0 


3 
3 


0,7 

o,« 


0.6 

G.4 


0.1 
0.3 


1.1 

1.6 


0.3 
0.3 


6 
5 


2 
4 


5* 

53 


}5 
1/. 


^erlcin 
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1975/76 
i^78/79 


363 
504 


100.0 
100.0 


2 

5 


0.0 
0.* 


0.8 

o,c 


Q.ij 
2:0 


1.7 
1;6 


d 

0:4 


J 
8 


2 
5 


18 

57 


i 

26 


Allan* 

Aiertciiis 


l*?/5/76 

i$;f8/79 


1,538 
2,188 


100.0 

lob.o 


10 
li 


1,9 
i.4 


li6 

1.7 


1.0 
1.6 


3.3 
4.2 


2.0 
2:2 


1 
5 


8 
12 


3' 
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Table 2f> 

TRENDS tS DiSTRIiiWiOH OF Ph.t), (mm It FIELD, SEX, WCF W ElHNiCin (19)5/76 TO l9??/80)* 



Fields (Percent) 



Quant lUtiv(ty-Bi^^^ Dtsdpllnts 

Riciii — ' 



MidEtltlc Totil . . PhyBtcil Computer Biological . . Jociil . _. . .All 

Seii Crbiip tear Pli.D.s Total Total Sciences HatfieiMtlcs Hclehces Sciences Engineering Sciences Business Eaiicatldii OtHtf 
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29,731 
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29 


10 


2 


0.7 


ID 


5 


2D 


3 


25 
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1976/77 


29,364 


1.0 


29 


10 


2 


0.6 


10 


6 
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2i 
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9 
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U 
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2 
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3 
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vM 


19 
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0.0 


9 


j 


17 


ii 
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^5 


15 


i 


0.7 
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12 


3 


10 


19 
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4 
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19 
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17 
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5S 
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1 


12 
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4 
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18 
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100.0 
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3 


U 
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20 


3 
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10 


0 
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9 


j 
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3 


36 
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59 


15 


4 


0.8 
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12 


7 

4 


B 

B 
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61 


15 
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14 


28 


to 


2 


9 


17 
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15 


3 


1.1 


0.3 


9 


0.8 


23 


1 


32 


21 




1978/79 


7j705 


100.0 


15 


3 


i.2 


0.4 




0.7 


22 


1 


35 


11 


fiiiciii 


1975/76 


^2 


iod.o 


5 


I 


0.2 


0 


5 


0.D 


12 


0 


64 


18 




1978/79 


534 


100.0 


6 


1 


0.2 


0,2 


4 


0.4 


19 


0.4 


59 


16 


III vWVlll m\ D 


1975/76 


113 


100.0 


14 


6 


0.9 


'!i 


6 


0.9 


12 


0 


53 


30 




1978/79 


151 


100:0 


11 


3 


0.7 


0 


7 


0;7 


25 


i 


33 


30 




1975/76 


16 


100.0 


0 


0 


0 


0 


0 


il 




b 


50 


44 


Indians 


1978/79 


35 


100.0 


3 


3 


0 


0 


0 


0 




3 


51 


17 


fe'lw- 


1975/76 


103 


ioo:o 


40 


14 


?J 


0 


21 


1:9 


n 


0 


22 


25 




1978/79 


165 


lOo.o 


4' 


13 




0 


24 


1.8 


15 


0 


22 


20 



'oii« for 1975/76 cm Im the Depirtient of Heilth, Educition, and Welfiti, Office for Civil Rl|hts, Sata cm Enrni %r«ri Ccnfemd fm 
:mitutme ofUgkr liufationiii kse, tMoli^, Md_ Se:, Menc kar Wi'^l_ Data for 1976/7? cboe|roi the Departient of fducailoh, 
National. Center for Edtcstional Statistics, J>igm of U:.miml Umiltiw, \m, Title 111. _Dita.for I978/79..cflBe fro» the Departpent 

of Education, Office for Clyil Rights, ftita oifowif jif^ws CMfeMhii lmtituii^ im }l Mee, ttMHty, i^^ 

rt'jw:,' m im-im, mi, mi m 1979/^0 MW.ftei th€_HitloMl Academy ol Sciences and National Science foundation, S\mfj ftpi 
:i>^C, :Mo'Nite Mpients fm 'Mted States Mmeitie9t 1980. 

^Jk im source for 1979/80 tiiciudei busineis tn all other fieldt. 
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table 27 

IRKNPS IN PKOFrSSIONAL DECREE GRADUATES BY Tltlb; St\; RACE AND FT!iNICir\' (1^75/7^, T'^ iM-^^ 



Fields (Percent) 



>t;ii 



Males 



"i^a 1 e s 



Racial 
(ironp 



Year 



All 

Pruf esstonal 
Peg fees 



Total Med Ic the Law 



Other Physically- 
or Blologicallv- 
Rased Fields^ 



rther nbh-Phys ical Iv- 
or B lologlcal ly- 
?.a<ed yields^ 





1975/7f, 


60, 161 


100.0 


22 


54 




8 




I97fi/7r 




100. 0 


21 


54 


i7 


8 




n78/79 


h6,679 


100.0 


22 


53 


16 




ites 


1975/76 


54,9HQ 


100.0 


22 


54 


16 


9 




W76/77 


5«,522 


100.0 


21 


54 


17 


Q 




1978/79 


60,819 


100. 0 




53 


16 






1975/76 




100. 0 


27 


57 


9 






1 ' ) 76^77 


2,537 


100.0 


28 


53 


ii 


. M 




*l'^78/79 


2 ,H29 


100. 0 


27 


53 


in 


10 


H ispah Irs 


197^/76 


1 ,404 


100.0 


2 


61 


12 


5 




1976/77 


1 ,t^7 6 


ino.O 


21 


62 




6 




1978/79 


l,h36 


lon.o 


C8 


55 


ii 


5 


/\ncr lean 


l975/7t. 




100.13 




\ :_ 


J" 


i' * 


ma lans 


1976/77 


196 


lOC.;^ 


Z 5 




20 


\ 




l97&/'79 


2lO 




18 


58 


'J 


i 


Asiah- 


1975/76 


904 


100. 0 


25 


35 


35 


5 


Aner tcaaa 


1976/77 


U021 


IQO.O 




38 


U. 


5 




1978/79 


1,185 


100.0 


31 


33 


32 




Whites 


1975/76 


41,603 


100. 0 


22 


51 


17 






l97*»/77 


47,777 


100. 0 


21 


51 


19 


*i 




1978/79 


46,677 


100.0 


2 2 


50 


17 


11 


5 lacks 


1975/76 


1,992 


100.0 


25 


55 


lb 






1976/77 


1.761 


100. n 


27 


51 


12 


I 0 




1978/79 


1,778 


100. d 


28 


48 


id 


1- 


H Ispanics 


1975/76 


1,155 


ino.O 


21 


60 


13 


6 




1976/77 


893 


100.0 


21 


62 


li 






1978/79 


1,22? 


100.0 


27 


54 


12 


h 


<\Ser It-an 


1975/76 


. < •} 


100.0 


20 


3^ 


J 3 




IncJ ians 


1976/77 


159 


100.0 


16 


60 


21 


i 




1978/79 


145 


100.0 


17 


55 


25 


3 


As ian- 


1975/76 


699 


10 b. 0 


25 


33 


16 


6 




1976/77 


776 


100.0 


28 


34 


33 


5 




1978/79 


852 


100. 0 


31 


30 


35 




ites 


1975/76 


8.386 


lor.o 


22 


66 


8 


5 




i;76/77 


10.645 


IQQ.o 


21 


65 


Ic 


5 




7978/79 


14,1*2 


100,0 


21 


64 


10 




Blacks 


1975/76 


675 


100.0 


30 


62 


5 






1976/77 


776 


100. D 


31 


57 


9 


3 




:978/Tl 


1.051 


100. 0 


26 


61 


9 





ERIC 



( oont Inu!? i) 



Fields (Perce-ntl- 



i^^tai Ail Of^ier Physically- OcIunc nonrVhyslcal 

Professional . ..... or Blologlcillv- . ?i^lbgical ly 

Yrar Degrees Total Medic ine Uiw Bas^d FteldsO Based Flelds'^^ 



and Ethnic 

i'TOUp 



H I span ICS 


1975/76 


259 


100.0 


24 


65 


8 


4 


1976/77 


183 


rob.b 


24 


67 


7 


3 




1978/79 


409 


lOO.O 


31 


59 


H 


i 


Aher i can 


1975/76 


29 


100. b 


3e 


55 


3 


3 


tnd lans 


1976/7? 


37 


100.0 


14 


7 3 


t4 


0 




1978/79 


65 


lob.o 


2b 


63 


17 


0 


\s lan- 


1975/76 


205 


1 ori . 0 


24 


;o 


33 




Ain*?r icaris 


1976/77 


245 


100.0 


20 


53 


24 


3 




1978/79 


553 


100.0 


31 


41 


27 


J 



**Sourcfs: Data tor 1975/76 come from the Departd^mt of Health, Educai loti, and Vc?ltaro, '^'J"^ \ [^^ 
ivil Kights, : :t2 n>^:^:.^ z>€jri'^i.' Cjnferix : fr-,::n _ l^_^3ti tuzi Ji'^^heP ^'^v J 

*. )V;r 1979. Data for 1976/77 come frotn the Pepartaent of _ F.ducat Ion , Na'.ionax 

.htc/tor Educational Statist tcs. riuJ^r:r^^:jt^t I 1980» liable 111. Tata *or l^r^^r* 

one from the Department of Education, Office lor Civtt Rights, Atr*.- i -^:-**' >• • 

^otU^v phvsically- or blblogiCally-based professtoral degrees include decrees in: dcntUtrv, 
'-tL?n«trv, 0!.teopathyi podiatry, veterinarv medicine, and pharmacv. 

""other nori-physically- cr biologically-based professional degrees inci'.^i.^ degrees in theclog;v > nlv: 
I:if?€ nuinber.of male theology degte«'S in zhis yt^dr ^nd the very small totsl nanher An*-ri. .n 
prott.'isionil degrees account for this; peculiarly nigh perceiv . 

Fontirc Field Chdicos 

:\m.*\v^ S.A\ dvgret' gradaat«_^s (Table 2^), som^'wliat under 2U porcv-ut*' 
choose quaint itative ticlcis. For the ia-^t <iecacii> 3 but of evory 10 riuti 
ctioso these fields; brio out ol every 10 wotiK^n . Thus, the increase in 
tlie female percent of quantitative B.A. dt»grees is cjsst^nt la 1 ly attri- 
Lutabl«^ to the increased percent of wbriK^ri whb bhtain the* B.A. detjrei^- 
itself, nbt to an increase in the percera choosing a quant i t.it ive field. 

At the h.A, level (Table 2*J), 1.2 of every 10 M.A. students in 
1979/80 chose quantitative M.A. fields, as opposed to 3,7 of every IG 
M.A. sttidents in l')^^/7a--a 30 percent decline. Both male and female ^ 
students chose quant i tat t v^'j fields at lower rates, the decline fbr mal<'^ 



' Tables 28-31 <.hbw sli;;htly higher perccnts in the quantitatively- 
based disciplines than the facial and ethnic tables because they include 
economics in the quantitative field tbtals. K*»port» of field data by 
rjce and ethnicity subsumed ecbhbmics in a general social science 
category . 
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11 


; 
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2S 


] 


1 
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3 


2 
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iiio.n 


25 


3 


2 
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24 


3 


2 
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\m 
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4 
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:7 


4 
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:« 
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1 
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1 
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*i 
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1 
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11.2 
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0,4 
(),'> 
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0. h 
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1. ri 



0. .1 

0. 4 

{\.h 
0:7 
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1. r 

();J 

i.l 
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0.2 
0.2 
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(I ' 

i 

f.4 
(1,4 



En^innriiis 



C'i Siii'hies Eisli!i;'sii Bufatloii OHii't 
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t 


16 


13 


21 


31 


(i 


I 


16 


14 


21 


32 


ft 


2 


16 


14 


22 


32 


6 


2 


16 


14 


21 


32 


S 


2 


36 


14 


20 


3i 


5 


2 


15 


14 


18 


15 




2 


14 


15 


17 


36 




2 


n 


li 


16 


37 




£ 
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id 


15 


37 


? 


2 


12 




14 


37 


7 


2 


12 


20 


13 
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10 


3 


16 


21 




26 


h 
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16 


14 


21 


32 


10 


3 


16 


22 


10 


27 


10 


2 


16 


22 


iO 


27 




2 


16 


22 




28 


9 


2 


15 


22 
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9 


2 


14 


23 




30 


10 


2 


1) 


24 


i 


31 


11 


* 


12 


24 
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30 


12 


2 


11 


25 


? 


2^ 
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3 


10 


2« 


7 


2fl 


0.1 


Oi'. 


16 




36 


37 


d.i 


V> 


16 


3 


36 


39 


n;i 
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16 


) 


31 


38 
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16 


J 


35 


31 
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4 
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40 


u 


0;ij 


15 






42 
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h 


/ 


27 


43 
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24 


44 






14 


10 


23 
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n.i 




15 


12 


21 
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13 


i4 


IS 
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SOUK. National Cnt.r for Stlt.tlr. t^m^ 

.rf Wlfat.-, and De.w.t*.:nt of M.>caticn, Ti,. data r..ponci in m tJ'jr.' Um th. National Cf.t.T'» i^n^'i hr.>. anf.rrsd im ^rU. 
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1 
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I 


't 
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1 
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12 
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1 
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12 
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1 


•) 
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12 


2 1 


1 


'i 
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1? 
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12 


1 


1 
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"> 


4 1 


1 

1 
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:\ 


4 3 


! 


j 
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n 
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1 
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M 
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i 


3 
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t 
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1 


] 
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1 
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1 
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1 

L 
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L 
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h 
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0,7 


*) 
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) 
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T 
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4 
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lU 


1 
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4 
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1 
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"Soutvfc'! N5tIonat Ci-ritcr. for Educat l.r.^n Statistics. ' - . /' •* I'^' 

to 1#>^-H ). ivpartmcKt of Health, f.ducatibn, and Wt>lfarc and Dcpartrri* rit r iiJcit ion. 

^'«>tnk'r phy-!; Icdl ly- or htoloRically-bascd pr(^rV^>si^'>.':4l dt'gref:-, inc.Iudo -.'.♦•i^r'^h irr d-nL.- 
opt«»mrt rv, ost«?'.>pa:Hv, podiatry, veit'rlriarv i^^dlcinej ar-i pKiirr.arv. 

^iU*u>r non-r^U''*tt' ly- av h to log tea 11 y-b.ft.spd pF*^ i'^'S'S i'>iAl d<'Kr<'es Ikirlucl*- dr-^rcc .. In thr'<. 
.if'' J ,^rrj icorture. 

■-'*''i/70 ihc d.ita on prof on«^lonal dej^rees did ni>t incjudi* ir ^ h i ti! r*» <:>r ;.'riir^.<^- v . 
s•^b^.^^■{^lp:■.c vp^irs ^hef.; wtre rrl^tivel^ l^''*^ cat<?«;of ips ^ r<^;,^Hlv cqiiil in "sJ/»», i ) Wti 'i rfl.i 
proportion?* of women. .TlKlr omjjislon from t hi* 1 *^^9 70 prr n-ss inf-.i: .It-^rres s'n-ws 
tif'iJ ^;!v.»lr<» percrhts r<la.lvc to later years, *>>;;)rcfin- (<■ ? y ''m*'n: 




botug 20 percent and tor females 17 percent: ftg.^n. the incrcas.^ .a Lh*> 
:*^m:ile percent ot quantitative M.A: doi^ees is pri.:;.riiy attribut^hlo to 
i:icroase=. in the jierc-mt of M.A. degrees that go to women, not lo 
. ainses U. liieir fi.' I .l .Uoiceh . Across tht decade the decline in the 
,,erJnt choosing quantUativo tl A: fiehl. w^s not m:u.h Ic^ier for v ^on 
t n^iVj for men . 

At the fA.f>; f.n'e; (Table 30k in i'^O/SK) 3 third of ail students 
Lhoso quantitative fields, as opposed to 45 percent in 1969/70--a 
decline o: 27 percent. Both males and fSmales chose tV.er.e fields at 
lower rates, the decline for males across the decade being 17 percent 
u,i for females 23 percent. Thus, the increase in the fenale percent of 
.^uan'.itative Ph.D. degrees in tne last decade is entirely attribut ,it>le 
to the in,.reas*' in the female percent of total Ph.D. degrees. 

T', assess pvaff'SSionj} fiv^d choice, the percents for 196=)/ ?g 
,„..uld ;,e i,-.norv.U foj; the reasons described in the footnote to Table 31. 
•rrbrr, 19/0/71 to 1979AS0. ,t..ouc 4 but of every 10 professional degr.^e 
students chose medical and other phys ic.il iy-/biologir.al ly-based fields. 
Although an inoreas:ns percent of the degr.: s in these field categories 
went to «.wen from l'J70/7] to l<)79/60. the pcic.nls of vom<-n chooMug 
th,o e two categories dv,:l ^r^^ noticeably across tim.. Tl,c percents 
,,,, men c'loosing th<^m eitUo. incvea.sed or declined only ;.';sht]y. 

in ^am, the increased percents o' .omen in quantit.l ive fields :v 
degree levels ire attributable to i;,rr.-ases ut th.. fefraJo pero-nls 
at oach cflegree U».el, not to changes it. their fi.'ld choice.. 




///. f^E SCIENTIFIC itiM'fimM'fc-^ TMfwr POOt : 
E?iEmEncE MO crj^tjE 



rOUCY ISSUES 

A cohort of specialists represents the survivors of an i:utially 
la y^t^T pool of ihdiv'lduals who initially pursued the specialty. A 

repri sentat ioiri within a specialist cohort i:an b& inert isc*d in 
:: i^a>-s: !; by in^creasii:g its shart^ of th^ initial pool m/^re tharu any 
iiu-K-is*^ In Its attrition from it; and/dr (2) by reducing its attrition 
•r<ic- :l. pool by t^ote than any decrease in its share of the initial pool 

' ^ affect either the size of th'^* initial pool or attrition frc^ it, 
pol J cyrrakers Mavo to> know uhen to target and v^'jar to target. This 
st»cljon addres5>es the question of timing by examining trie dynamics of 
the scientific talent pool. The ftext section addresses the substantive 
is - IK* by identifying what drives people into and out of the pooi. 

lit-re we look 3t several qat^hcions: Wher\ aoes a pool of those with 
sci^'Htific .nterests first emerge in the < Jicatibhal pipeline? When 
dov^s the pool seem to reach its m/iximu;*n size? What n.e the rates cf 
tri^'-.stion into and oat of th* puai at. it (nov<^^s through thii; pipeSine? 
What relat ionihips t^xist ben' r.n scientific f.elj^( interests and matye- 
rti ' ti:.'J tichi'^vor.<^?nts ai differeitt points in The pipeline? 

Thi> deficit on of the term, '*sc lent if ic/m<^thi^Mt ica ! t/ilerit pool," 
changes iccdrdihg to thii' stage in educational p:;eHrK>. Prior to high 

!tool it consists of those indivtdoais ^ho oxp)r^ss career i 'orests 
U. .u. req'iiise at least cbljege ts-aicsi*:^ '\ a q;iafut ilat ive ly»b.af;e<J fscld. 
mNj ih s st:igc iridividjais who identify such career interests do not 
> c(»ssarity exf??ress college plans. DurvMg high ?i>ch6ol It consists of 
those wliose cjireor pl«ihs require at J'-'-^st a qtiarit i tat ive B A* and who 
erirol 1 Ivi eh-ccive scien'^.e and mathem 'tics courses. At the conclusibiij 
oi high school it consists of those who plan to attend college arid to 
r\jor ill ^ rjiaant itill iVely-b^sed field. 

During college :he poo? is d-^fincd to ihcliitliii those eutolled in a 
i.^ntito^ively-bas^*d major. Acnbng college? sr^iois or IKA. gfaduates \{ 
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consists of those who plan to atl* n1ta graduate school in a quantitatively- 
Vj*^^ fi^ld; during gi^tduate schools of those actuaiiy enrolled in such 
fields. 

EME^^EfiCE m THE SClEfrriFrC/llAtffEfl^^^ fOOt 

The SLSentifi^/naihe^nticai pool first appears In elementary 
schiyoi . it emerges stros:^Iy prior to grade 9 and is essentially com- 
plete by grade 12. In d major 5^udy oi the career development of 
scientists, Cooley (1963) fcond that by grade 5 (age 10) a third of 
ttio.e boys with above average? intelligchce had career interests that 
req-uired at least a college degree in a quant it at ively based field. 

Site 1 ling and Baruch ( 1975 j cbhdiucte-a a retrospect ivr study of 
science B.A. graduates* frbin 49 select liberal arts colleges for the 
gr.^duatlng classes of 1958-1967; They found that, depending on yean 
(1) over 3 third to a half of cill science g.&. graduates hiid sel<*cted 
science as their major field of interest prior to gr^de 9;^ (2) an addi- 
tional SO to 50 percent chose science as their taajor field of interest 
during grades 10. and 11; and ^li) gradf! \2 added only about another 
5 perce/.^t. In ?ium. depending oti the year, to 95 percent hvd stUected 
science as their major field of interest by grad^i 12. F^^male sc-ence 
B.A. graduates if>ndcd tC5 scic::t s/:ienc*> as their major field oi ruterest 
r,omcv^*-it lat^^f than tNc-^r r?i'<<* t • arts, but by grade 12 «m 90 
pci^ent of the women had f sci-nce as their rnajor field of interest:* 

Ah we discuss in detai' Ircid©, after grade 12 migration is alacbt 
entirely out of, not into, the tal^'nt pool. Thus* tHiic pool frc:Ti which 
qi: mtitat.iv«* Ph.l). students ultima^ay derive is ess\^^nt ial ly formed by 
the conclusion of high sciiool . 

^ Scionce E;A. degrees were defined to inclntde all degTc*:.s in 
biology, chemistry, mathematics^ physics, and preHnedlcine. 

* Across this 10-year p«;riod an increasing percent oi those who 
ul' iunatcly ^hiaJhed a scle^ic** B.S. selected isciencc thei" major field 
of i'^xkr/dn^ irlor to gr^de 

' Alt. ^ugh choice '^f sci^nr/a as the m<i jor f i©ld interest _ 
• • t*.-ht':y occurs early in the ^-educational process, Snellihg and Bbruc:. 
f ound tnat over t^orcetit of thofi^i who obtained scienct^ \s K . v.o^rr * 
chr)5o their speci^'^c colli^yg?^ rn.^Jor dui- .g t:ol]'»..«, rfOr^t of i^r.m duri^.g 
tlui? first and secosri ^cars of college. 
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The pool appears to reach ir/s maximum size prior to senior high 
school, subsequent ly declining in size through fraduat^^ school . Cob ley 
t!*i>o!3) touixd that the qaantitative career pool incre^ed iri size froin 
grades 5 through 7. It appeared to readij its maxiouo at g*ade 7, 
di>c lining in size In all subsequent years of junior 3hd senior high 
school. At its height the pool appr03c3ie^d ^0 percent cf the total 
sasiple. diminishing to about 25 percent by grade 12, with the major 
sharf lit the decline occurring between grades 11 md !2. 

The pool continues to decline iri size rrter high school. It loses 
vidu.us from the pipelii'' itself acd i,o non-science fields. Since, 
as u<» ^v.'k^ be!!ow, raigratibn is almost ehtirrvly but of, hot ihtb^ the po^61 
atttM" hi>;h school, these losses are not r placed. 

niGr^ATim info MD OUT Of THE POOL 

Alt};OGgh migration out of the peal dn- iii^ grades ^ to It ib gr<»3tor 
than migration into it, liiigr^t ion into the pool does occur during those 
grJdf\s. Coolly (1963) found th^t about half oi ;:hosf* in 'he pool in 
^rad*i 12 had entered during these ji;rad«^^s. About halt of the : n*iHir'7 
and Rbruch sample of science graduates ^h^*>v> science as thoir ^a^j, ! 
fif'ld of interest during these grades. 

Hbw<*ver. nu'.Dero^js studifest <-! th^t af *:C:f h igh ^ichool mi^^rc-t ic-^ 
/ilrrosl €*ht irvjy oQt of ^ not inVo^ the pool* In other words, the f ibba- 
^ , i:ty that an indiviiual not in tlio p,ol at the end of high school uill 
enter it during college? 'A*r gradttaic. school is close to zero. This liiv ' 
vorsibility coincido: ^ (r:h the ;'Ui;clusion of the high school mathematt.al 
^^qi.t^ncS rcqtjircr<i for tv^^avily qwdni it.;<l ^vc collf^ge f:i.i}6rs. 

In a sMidy bf Univ^r^ity bf Rochester i§Mi/lcrits, Cble (1958) fbiinhd 
that 41 pi>r':(?nt chan;?*?'^ their majors during college. Among th*^ cliangers, 
54 pcrcont migr^i^i^d out bf science iishd technology fields, 23 p^irc^ht 
among Ncieni-e and technology fields, and only 3 percent from nbn*5»(. .^oiui f» 
to science md technology fields. Of 192 Project TALEiJT males in g^rStie 

Cbblrv n i9<^3> found that ohiy one hSd migrated into and stiy'^d in 
^ . Lionce a»ajur after iiigh school, but th^tt 30 cr It) p^jrcent had i igrated 
'- a of scioiice majors. Dop^h^iir x on the* year, between S and 10 percent 




EKLC 



oi the Shelling and Sbruch s^fnple cigrcU-*? ii) v ^^--i^r'^'^ 3s their psajor 
field of interest during college; 

tstng data frea ifa*^ National Lbh^g.C idjn^] S>uav dJ zI'-j 
Ci^ss of 2972, Uuhteman et a! . (1979) analyzes* : oatcotces of 

those enrbiled as college fresiiffien in 1972. *r "^ah > 32 ^hows, four 
years after cv^llege v~\\iy, only j-ercej^t c-f the males not originally 
enrolled in a science field had bbtainec: a B.A: ci were eriroUad in a 
science field. The perc**nt was lower for females ^US percent). 

By 197b those initially enrolled in a s^^ience major were less apt 
to have withdrawn frcn school without a B.A^ degree than these originally 
eiirdlled in a non-science imajor. H)owi?ver, they were also less apt to 
fj.ue ohtained a B.A, or be enrolled in their initial fields: Of those 
ori>;inally enrolled iu i science field, oni^ 37 percer*r. of the males and 
iO percent of the females had obtained a science B.A, or were enrolled 
iui a science fi-r^ld by 1976, By this year 61 percent of the siales md 
bU p#>rcent of the females iKiitialJy enrol ica^ in a non-science fi^Ed had 
obtaim^d a non-science B.A. or .vre enrollf'^l in a -^bn-science field. 

Just as freshman science and mathe«oAtics majors are almost the sole 
source bf qu,intitative B:A. graduates, quantitative B.A. graduates are 
almost the only f Durces of quantitative Ph.D. graduates, table 33 shows 
the ur.dergraduate field "prigin" for thos« 1980/81 GRE test-takers who 
pl^nnod to obtain quantitative Ph.D. degrees. These individuals '^amc 
overwholmln^ly froS cuantitativc B,A. fields, erpcciiaHy thos« planning 
Ph.D. degrees in engineering and the physical ^^iienceb-* 

National Science foundation data on 1978/79 doctorates show about 
So* pe-cey^» of t\i^s<i w* actu^ally obtained doctorates in each of three 
quantitative fields (^mgineef ini, rMthematics . and the physical sciences*) 

* Tho^r| wittli nbn-sci«ncc B.A. degrees who plan ^ Ph-D^ In the 
2>io!ngical scienwies come primarily fr:om ihe health and ^ppl-^sd 
biological fi^ld^. Those wUh non-science B^A. dei^re^^H who pUr. a Ph;D; 
in fticitl ^m.iiMcs come primarily from other hurhSuitlcs and the s<>ci/il. and 
behavioral scie^.:«s. _ _ _ _ _ i 

* The biological sciences are not distussefl h«rc because the data 
!iource . ubsuffle'i these Hoctr.rates in a broad category of life sci«>^hc*>&. 
TIjo latter iricJ:.ides health fi ds. 
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;;. i*Ti' f *V»i.»r"- Inrl^ulo n.»i«/r<v in rf>' pSv • )> f.r l«>n^ , rn.- 1n#-rr ir>o, rr.^^t h-iTj,iif «, , ,i n»* 



h.vi B.A: degrees in the sai*- fiold * AUlibugh this percrnv ir. r:gh 
and THiicU higher than the per cht rbj the non^quant i '.at i vo dbi,to;ates, 
it appe.irs to allow sotrie in-roigrUion. Howoror, wc* do not knrr; v.h*^t 
porcont of doct cerates in each of these fif?ltl^ came from other quant i- 
t five fields. For example ^ ambrig GRL tt^ht-tvikers who planned ^n 
en^*fneer ing doctorate, It pcrcotrjt had P. it. acgrrcs tn mathetaatlc! -nd 
tlif physical sciences » Fore it^h citix'.ehs aUt) e.3rh large percent S of 

* Tible 1^3, I_)«>pa. Irnciit of Educat li:>n , Pigost of Edijc^t lonaJ 
Stcit Irticfi , 7^97, GbvrrhJ ^'^^t t'rintiti^ OfJ cc, '.Washington, l/.f- 




Biological 

■*;^erj' :'4d-at« field Sciences f.r^gir^e-ering y^t^erc^Zicl Sc ie-nct-f. 

c::trtlritlve Fir-Id 69.5 ' '-^ • ^ 

1^(\0 100. D ^^'0:r !^0;n 



tbe quantitative doctorates.^ Vi'e do hot know how cdcnparabl<? undcr- 
gradaate fields in foreign universities arc to those in American univer- 
sities. 

Finally > asing Project TALENT data. Kisc ct ^1. (l^7§) found that 
those in m-ttheuuat ic^l iy-or iented careers at 29 cr^Q primarily from 
the scientific/iaathewatical pool iM grade 12, i.c , from those who 
^athematica:!y-ori<>ntcd career goals and drnmritieally higher mathematical 
acUievement scores. Very few wh^ haa not plran^d a maUicma* ic&l ly- 
reiat^.d career in g^ade 12 had omtered one by iRge 29. Thosi? who switched 
into these caiM^ers had draWitically higher mathematical achievement scbrci 
in i^rade 12 than their coaaiterparts who did hot inalce this career change. 

t)ie issue here li^ n'iow scientific and matbami-t ical interests and 
nbilit^es affect entry retcnlion m the poc 1 . We raise this 

^ 1978/79, iorclgn citi;5ens earned ahitosl half of the 
engineering doctorates, at^out a quarter of the mathematics Th.D, 
degrees, and a fifth of thr pfysiral science doctorates. 
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qiit»siic^ again lii Sect ion 3V, biit In felatioa to par L icul^r subgroups. 

Entry and retentjcn in the pool pr<.»stiinair)3y indic::3te sicttt«ut if ic and 
r.i.jii.*'j;at ical ihtere^tSi but the role of scit^nitific and oaVlhc^f^T^mticil 
iVjilitir - in this process is less obvious. Viiiat are the ciUus^att rel3- 
ttonshir- ^otwt^en iuterostf^ and abilities, and do these rcLittoiiiships 
Ljiai g*^ -^riing on the stages of the educitibnaf process? For eixample^ 

In r.\ _ Ms I iri to naihe nbn-steredtyp i c career interests im ^lUvifi^^tary 
svJ.:; U' - r 'i.- ? thf^cn;^ t icaHy n&ast :ible 'EOst likely to st'^lecxV s^i: ieta i f :c 

or. r , * (}i .V; science interests enxc'-ge ihd«?p*<''hdent ly of abi 1 li I *f 

I Lfh y ^vm.iih indop(^Ti(ient of abilities, do they trigger i'iUV*}s:- 
frrntN i :. i^c 'T^-xw^-q and rn3thf*-inat ics courses that produce a pool whiOsuA r^jom- 
b<Ts 'iifit«T (rotm non-^nenribers nOw only in tli^'^ir sciontific inter<^-^ts, 
t'Ut .jIso ill iheif math.eni.4L ic4l <i\bilitfes? 

I'n Ir- r.s'i.i'idiii^ hov interests and i t ies affect carx^cr choicy^s and 

trawiing invest::^ei'. Ls a: differetiit poin' in the iM'':caL ibna 1 prcc*-is givejr 
pol 1 ..yni.ikers a betier vu-r c'hoosiiJg aisjong ijit -M'vc^ nt iocis tliBt v-^ty in 

tlHMT .:itT^>nt ^on to can-er awareness versus niat!u»niatdcal skills. Although 
v»i- 10 not Rnov^ of studies th^iit aiisv^/f lhos,e quf*stic)ns ad<Hi Jlle ly . certain 
data shed snmie li^ht on them. 

Prior to ^^to/'do 9 s C ud*ynts' c^t t^r/r . nt crests 'nay be sndt^pi'^ndt^ht of 
th^^ir r/i^ym jc<i] , ycr:)J, :^n<i ^ fynco ^rcfj Jei'^yrwrits. This conclu.vior* 
is tiPv .'a tv-ntat iv*»ly : it defx'Jids prlim^avlly oii Cooley*& results, which 
may not bv geri^^r.i 1 < zab 1 e beyond * is sample of primarily white males of 
.U» )ve .ivi'r<i){e intelligence.* At grade 8 Cooi. found sinaU achtev^?menit 
dtM*Mt»pces b^aweeh boys whoso car**er plarjs require-d cdlQogc atvd those 
whos'- pl.i. rJtd riot. Hbwt>ver, for boys whos« career pliins r»?qujred 
(otlogo^ \\{> / [Mind no acli ie-vement diffe'^ences between Ihosw with nch-^ 
scitfic*"' carer - pi.ihs anA tho?io with sciehcn career plans. 

Although her sample wai^ small and gecsgrsr^h ' ^ V non-rcpre' entat iv^ • 
J.icof:>o>: ir. !<4 * 31) study of bl.ack eighth graders su|'>^>Gils 'Jo-^itr'^ 

* For example, we might txjj'f>ct diffi?rent rrsults for *i saiKp 3 with 
grealrf v./u iance in imtel ligofi f^^v 
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ti:;dings. She tourid tihs: sCu.t''Tit.s ' jiitht-rTiii icil Jch ;-verr^rit dt <;rjde 
- w^r.- r;at related to if.u»ir gr;ide of pri'lf^r^-riCifs* for scit^nco c:3rtM»rs.' 

j^jr/) /Ji?, ?) fr^i- 'r/cr^n icJl /^cf) iryemBrjt at ^rade 9 show zncreasin^ 
2Tri?rc^st in quant n^aiivt^ c^ri^er^ irom gra'dt-s 9 tc 12. In new .itl.llysc-s 
ni Projecv iKltVr dat.i, Wise al. ( 1079) f biiiui-^ioth for o:aie aid 
loaale studrnts- -thit dar:n^ hi^U school tiiif pool of the i^ttit^mat ically 
:1 .:jid th^ pool of these with qaantitative carc«-r interests li^creai.- 
ii:^:y Lonvot -c'd: In oxhoi •ords. hy th.^ i'ud of l;i:;h hchoo! mer^h^^rs ct 
iKi- Si. .eni.ii ic. mjthen:.i:.;c.3l pool differed irusi ricn-:T;(^::;rv»rs, boll, in ih^^r 
< ri'«T ir:ifr»»^.ts ind math^^n'.at i c 3 1 a^!1itle^. 

Av.M^^blf .i..r!lys*>s do net tfi 11 i:s the prbc»/ss('S by whitJi this 
. ,,:iv*-: ,;r'i'..e ^^curs. Ii. pel i cy torms wo si^o v.o imporn^nT ^: 5 teriM t i vi^s . 
"T.o I ^ thit those u:th scit'iice interests before grade ') f.-^duce the 

'^r r^oTico by investin;^ morf t-ffort in mathematics cour • th^n those 
wit^io^A MirH interests.*^ A second aU*>rn^-tiVf is that ^ ^:ose successful 
ai t K- ^,V;lls required to pursue sc ieht i Hc/m Khemat 3 ■» - ir;ter<^'s;s are 
;ibie t^i cfUC'r of st^y in thr >c leut : f ic/trathemat lea 1 ?• rr.^st pool, 
U.er.'bv .r:.. iaally increasinR the proportio^^ of tiie po.^^ ih.A h^s hi^^h 
ru^th^^r::' »t . nhi ! i t les . 

ulKiuui^\y, hoxh procrsses may ofw^rate. Hocev^^r: ;f i^^->r•-,t^ 
u;itv./f^. ^r..'o skills, .t/i^I tliese in inxu af Sect access to .ii»d letenliOU 
in scjiM't- ' ' ;t rareors, poHcymakers rnay van-:. consid'^r 

Uitervent jo:.:. it st :^>^s «»ariy career exposure, If sK)iUs dj -ve inter- 
osts, oilher hecau^i^ we come to lil<e wh.H we do well or because we cari 
owly nursu.» interests that rt^quire %ki\l^ ll»at uo possess, policynukers 
may want t ? cbnside- early iiitervent ions that stress matHemat 1 skHIs 
tfhatevef th^ . rocess by which vl^e j^c ient i f ic/fnather.iat tea! iriterost 



fl \,ho:a!d be noted tnat reiatiye lb ite sttuients, b1 k stu- 
(ie:^its' oc^.vpa^ icnvKil plans ^re generally less relaCod to tlieir aHili^ ios. 

lie discuss in Section IV, t .is hypbtliosis is cons is ent w 1 1 !i 
tlie Wisi> el. al fip^Uo-< that: U) graclr 12 difJerencrs I maitiepatics 
,)rUi oveftnl^1as betweefi Ihos*^ with equal aclnevements in «radr 9 are 
.K.lrihiital»le to dlffer(Ma irnestnr'nts ix h srliool mat lie..,.? t 
cotirses; an^l (2) diffrc-licvS in course investments are at t r ilviut /ih 1 lb 
<ii f i f»r< nt care.»r inttM e^L^ • 



9i 



and achievemeht pools converge, e with higher ifiaih^y^^ticii and 
re'r2).i/ achrei^eae-'ts plan more educ^irvr iharr those uitti Ic^er achieve- 
t'mts. Table 3^4 .shows that, for ihe high school senior classes of 
1972 ind 1980i achievenieht increases, educational expectations 
ihcr^'a^e. Ainbng Graduate Record Examination (GREj test-takers, those 
whd.se graduate objective is the Ph,D» have higher verbal arid quantita- 
tive* GRE scores than tlio^^i whose bbjecaiv^i is less than the Ph.D,^* 



ria. .at ior.ai rxj^ertar ion 



- - --b . 

- - - h 



A, ■,ievrr,v-nt'''' '.(00:0 



•.--th--'>M TrUtinj? <^\i\^^^ -^^r.-WJ^tt on, l>.r.. 



For example in 1980/81 ♦ their combined v^tbij and quantitative 
6KE scorei* wero, respectively, 1063 and §n {Goodi?son» 1582). 
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Asbhg thd^e who t i^n rore education* t&ose wirft higher maihefsat ical 
^j^hieyemer.tn plan ^u^r^zizative fields of study wtore frequerttiy than 

t fz^S€^ witri xOwr^Z* aC^ii Tit S . 'Fafe^J-S 3S SrVOWS ^ uXuOIfc^ t slO^^ WviO ^00|C 

the 19S0/S1 Scholastic Aptitude test (SAT), their expected college 
tnajors follow this rank order of quantitative scores: 

physical sciehcos/oltheosatic^^/ch^ineerihg/bib^ scieuces > 

othc^r humanities/behavioral scien:c*?s/heaith fields > 
drts/bti.s ij\ess and cbmmerce/educatioh. 
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Table 36 shows the quantitative scores of GPE test-takers in 
19S0/81 by field. The rank order of planned graduate fields by quanti- 
tative scores is exactly the same as the rank order of planned college 
majors; Again, those who expect lo pursue quantitative fields at the 
graduate level have the highest scores. 

In sum, before high school, among those whose interests require 
college, quantitative achievements may not differentiate those with 
science interests from those with hbh-sciehce interests. However, by 
the end of high school higher quantitative achievements distinguish the 
science from the non-science group and affect the chances that a given 
student will <:6mplete a doctorate in a quantitative field. 



7^\r.K^nT scores of 19, 
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smHARY AND CONCLUSIONS 

The scientif ic/matheastical pool) frcxa which quantitative Ph.Ei. 
gradaates nltimateiy derive first appears in elementary school. Ix 
euerges strongly prior to grade 9 and is essentially complete by graite 
12. The pool appears to reach its maxiaitBB size prior to high school 
subsequently declines in size through graduate school. 

Although the talent pool seems to reach its maximum size prior to 
senior high school, migration into the pool continues to occur during 
grades 9-12; However, after high school migration is almost entirely 
but of, not into, the pobl. As a consequence, those who obtain quanti- 
tative doctorates or have mathesssat ical iy-oriented careers a decade after 
high school come overwhelmingly from the group who in grade 12 had 
scientific and mathematical career interests and high mathematical 
achievement scores. 

Before grade 9 those who vary in the scientific brientatibh and 
pbstsecondary requirements of their career plans may not vary much in 
their mathematical, verbal, and science achievements. However^ by grar^e 
12 these achievements clearly differentiate those who plan college from 
those who do hot and those who p^Van quantitative college majors from 
those who plan non-quantitative ones. 

Among those planning graduate training, verbal and mathematical 
achievements continue to differentiate those who plan more rather than 
less graduate education. Matheroat icdll achievements also continue to 
differentiate those who plan quantitative graduate degrees from those 
who plan non-quantitative graduate degrees. 

These conclusions are often based on studies that used restricted 
samples--males only and/or whites only. Some of the major studies are 
Did. However, we doubt that studies of rnihbrity groups would change 
these cbnclusions in any fuhdamiintal way. The high school and college 
preparation required to pursue a quantitatively-based doctbrate is 
strongly hierarchical. These educational prerequisites would seem to 
allow less "fbbni" for racially, ethnically, or sex-based behavioral 
variations. 
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This section ha§ two majbr policy implicit ibris . Firsts strategies 
to increase the size of the initial scient if ic/matheissatical pool of 
minorities and worsen should be targeted before and during high school. 
Second^ strategic^ to decrease attrition from the pool can be targeted 
at any point in the process, in that attrition fro® the pipelii^^ aa^J 
from quantitative fields occurs at ail points. We krsow little about 
minority attrition frota the pool before college. However, Section 11 
shows where postsecondary attrition from the pipeline or from 
quantitative fields is greatest for each subgroup. 
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IV. CAUSES OF mnORITYjmjEnALE UffDER^EPKESENTArrON 

Mom ^jmiTxrivE doctorates 



POLICY IS<;UES 

The represe^itatian of a subgroup among quantitative doctorates 
reflects the aggregate oif individaal decisions to ente-r and stay in the 
sciehtif ic/mathematica! pool through the doctorate. Section III 
discusf«d the timing of these decisions, vith their implications for 
ivhftn to target policy interventions. This section assc^^^es their 
dets^rrainants» with their policy irnplications for whom {subgroups or their 
€»duc3tional institutions) and what to target (e.g., skills, pref er^^nces, 
or fin^ahcial resources . The challenges in this section are to: (i) 
s>*p2irate the contribution of subgroup characteristics from institutional 
ones at different points in the pipeline; and (2) assess the inflUTOce 
of factors that organizations such as foundations might choose to 
affect. We discuss subgroups first and then educational institutions, 

SUBGROUP tMJSES 

We treat th^ isubgroups as fSggreg^i^t^ES of individuals > not as actual 
groups in a sbciblbgical sense. Any isa<i^iv' idual decision^ including the 
decision to i^ntcr th^ scientif ic/mth«m:jlK. ic/il ptjol and the dlcisibh to 
stay in it, reflects specific tostanccs of th^rc^o factors: what the 
individual hsnts (preferences i motivations, values) ^ knows about 
(information), and can do (resotirces, such as verbal and quantitative 
achi evements , money) ^ 

To identify the nature and influence of the causes of entry and 
persistence requires a data base that: 

• is longitudinal; 

• measures individuals from late elementary school (certainly 
from grade 7)^ perhaps with ah overlapping longitudinal desigri 
such as Project TftLENT*s;' 



* For exaifple, Project TALENT followed a grade 5 sample, grade 8 
sample, and grade 11 sample^ each for 5 years. This strategy created a 
design that overlapped at grades 8 and 9 and 11 and 12. 
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• s«sbstantiaily oversaiples the groups in quest ioTn to cbmpeiisate 
fox their small percent of the youth population (e.g., American 
Indians^ Hispanic subgrougpsK their underrepresentat ion at the 
pastsecondaty level, or their underrepresentatibh anjohg the 
^jaaiititative disciplines; 

• roeasmres the individual variables just mentioned; 

• and Kseasures relevant characteristics of the educatibhal 
ihst itiutibhs that individuals attend (e.g., high scho<>l 
availability of science and matheasatics courses, college 
availability of financial aid). 

Although data bases exist that meet some cf these requirements ^ 
they all have age coverage and/br cell size problems. None of the more 
recent bases measures rcspwDhderits before high r?chool. All encounter 
cell size problems, especially among quantitative majors at the 
postsecondary level and especially for Hispanics aiid American Indians: 

This section reiflects the data situation. We can say much more 
about blacks and women than about the other subgroups ^ oore about 
choices made in the high school senior year and in college than about 
those made in elementary, junior high, early high school, or gradiiatc 
school, and more about capabilities and preferences than abbiit 
in format ibh. 

Ceases of Wof^m's Under represehtat jch 

Over the last 25 years analyses of women's choices of scientific 
training and careers have shown remarkably cbhsistent results, and we 
consider bnly the most systematic analyses of the major data bases. 

Initial entry into the pooi. Wise et al, 11919) and Wis«? (1979) 
analyzed Project TAtENT longitudinal data to assess the origins and 
career cbhscqiiehces of sex differences in high school mathematical 
achievement, they had roeasurcmchts fbr grades 9 (1960) and 12 (1963) 
and for 3 points after high schck)l (1964, 1968, and 1974), tfse data 
base is bid, but their findings seem consistent with results bas&d on 
more recent data. They fbuhd that: 

IV 1 
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At grad^v ^ toys and girls did not differ significantly in mesh 
levels of mathematical achievement. However, bbys had average 
gains over twice large as those of girls during high school, 
producirsg a large tod statistically significant sex difference 
in mathti:Mtic4l achievefljent by grade 12* 

Viirtuaily all of the sex difference in grade 12 xnathectatics 
scores could be ^j^iained by sex diffe«nces iu elective hiigjk 
school rnathemt courses. 

Participation in ^^^.gi^ school elect iv*/ Mtfjeirj/atics odurses could 
be explained by grssd-K 3 abilities in mmtk^mntics-,. G'&ucathbnal 
aspirations ft and interest in mathemtlcs aid^matheiiBaci 
related careers. Sex differences in ielectlve rinathetiflSitics 
courses were prijuarily related to se^K ^^rft^Fences in tmterests. 
Men and womten who by age 29 had succ-^s^Xtal J|' realized their 
grade 12 roatheiaatical!y-relat'ed car^¥ ,g<3JS3s had had drama^ 
ticaiiy higher mathematical achieve;mei^t scores in grade 12. 
Very few who had hot planned a mathematical Iy-rc5/ated career 
at grade 12 had entered one by age 29. Mawever, those who 
switched into such careers had also had jm^rkedl;^ higher mathe* 
roatics scores in grade 12 than their toftftntei-parts 6?ho did not 
m:\ke this career change. This relationship persisted even 
when educational attaihmeht and the mat hematics level of the 
college major werb controlled. 



Persistence in the pool. Using data from the ^st tonal tmgitudfnal 
Study of the nigh School €i^ss of 1972 (MS 1972), Bunteman et M . 



sciences) differed little from each other.* Hlowe\?eri those who cbose 



Although males and female hard scichce thiajbrs differed less from 



each other than these iri/ajbrs differed from all bihersv ^pftie sex 
difiercpces did exist ^mohg t|ie hard science majors. Relative to men ^ 
wcmiicn had less high school mathematics and science /preparation, higher 
h\tgh school grades, perceived their mother's educational aspirailbhs for 
them as lower, and were more person-oriented. 



(1979) found that the men afad women who cltiibse each of four "hard 
sciences (physical sciences, engineering, mathematics, and life 
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these fields differed substantially from tihosie who chose the social 
scienitfeS and noEi-sciences ; They had higher matheaiatics mhievemenz-^ 
more high school mathematics courses, ail orientation totjar^s things 
rather than people^' and higher TOther's aspirations for their 
attaiss^nt* 

As table 37 sh<Dws, these four variables strongly affect the 
probability of ch/odisirig a i:dllege science major for white males and 
females. For example, females mediuii in perceived mother's aspirations 
and low oh science semesters ^ inatheaatics score, and orientation to 
things i had a 2 percent chance of choosing a science major. If they 
were high on these last three variables^ their chances increased to 43 
percent . 

Tible 37 

PRdSABlLiTiES OF Oiofysisn A FRi:sR?yLK scifyn. ?wjor 

FOR SLS 1972 COLLtC!: EMlOLUES* 



>1oth*r'$ 





Rare 


Sc :t-hc es 
Setnesters 


Meth 


Thing. 
Oir l*?itat ton 


Educat tonal 
Aspirat Ions 




Fit Iffiated 
Probabil itv 


yule 




l^w 
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Low 
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frr.ai e 






tow 


tow 






,02 










High 


Med ium 




, SI 


1 i-r:^ I 


mh i t £r 




V i fi.h 




Mf-d iufl! 




.41 



''■Source: Table \M^. C^ectgr H. f^mlemart «!., rJ.v 
.\ , . R*%rarf h Tr ianiil*" Park: Rriirirch trlant?.le 



Since women w^rd itidr* apt to be low an aU four variables than men, 
those variables accounted for ijf tSi* <J j ffcrer, ".cs Swtwocn ascn's and 

Bomcn's probabilities of choosing a salience major in 972- However, as 

' People orientation was a tWb-itcm composite, one item being a 
preference for jobs where th¥ respondent can be helpful to others and 
the bthtir a desire to work with people rather than things. Thing 
orientation was defined as a low score on this compbsitB. 
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Table 37 indicites^ even when wbnieh and men Were statistically equated 
witJi each other on these variables, women were 10 percent less likelj' to 
choose a science major then men. In other words ^ -^ven when wcxaer and 
ti'on hid the same matherbatics achievemeht ^ briejitatibh to things^ humbtr 



aspirations for them, women were still less Hksly than men to choose a 
sci**ncc major. The authors could not eliminate the negative effect of 
bfing feitiile dfJ choice of a college science major, although they intro* 
duc*>d several other plausible variabl**s into the model, such as orien- 
tation to community, oriehtatiph to family^ and future plans for family 
f orrn it lOn . 

Fin.illy, Dunteman et al. found th^t persistence in a science na jor 
( l':»7r>) was strongly related to having chosen a science major in 1972. 
y-ii^ variables that affected the 1972 choice had only minor effects on 
the 1976 science status. Being female also had little effect indepen* 
(iont of its effect oh the initial choice. In 197b women were only ^ 
porcfnt less likely than comparanie men to be in a science icajor. 

Sumfnary. The Wise et al. (1979), Wise (1979), and Dunteman et al. 
(1970) analyses show a cle.^r patternc 

1, Although grade 9 boys and girls do not dtfter s ighi f icant It/ 

in average mathea»3tical achievement, grade 9 girls like mathe- 
rnatics less and are less apt to choose mathcmat ic/il ly-rcllt<»i3 
careers than grade 9 boys. 

2- Preferences for quantitative careers substantially incr^^is^s 
participation in high lichool elective mathematics courses. 

3. Participation in these electivcs strongly affects grade 12 
mat?»*>mat ics achievement scores. 



* We cannot tell if they tested for the effects of career plans^ a 
variable that Wite al. (1979) found to precede women's invcstiBerrts in 
rhflthematics and science. HdW/^jver, the person/thing dimertsion probably 
ifieasuros the dimension of Career plans that is especially relevant to 
choosing a science major. 



of high school science courses, and perceived mQther's educational 
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5. Mathematics ability and variaBlfes that seeo to irefiect earlier 
career interests--ah orientation to things shd nuaber of high 
school science courses-- st£-ongiy predict men's and women's 
choices of a science major in college. 

5; These same variables and the initial choice of S science major 
strongly predict persistence in a science major. 

6. High mathesatical achievement at grade 12 predicts realization 
at age 29 of quantitative career plans at grade 12. 

7. Those who at grade 12 had not planned a quantitative career and 
switched into a qaantitative career by age 29 had high mathe- 
nstical achievemoht at grade 12. 



The key for woien is pr*>-high school interests. These trigger an 
educational sequence that ultimately results in their underrepresentation 
among quantitative doctorates. Theie studies do not shed light on h6w 
girls' preferences are formed and therefore give us no basis for esti- 
mating what effects foundation -stimulated interventions might have on 
preferences. However, they do show that a strong preparation in mathe- 
matics in high school preserves the options of entering a cdUege science 
mijor and a post-college quantitative career. Ironic;aUy, the high 
school tradition of offering more advanced mathematics as electives 
interacts with 9dmn* s lesser interests in mathematically-related 
activities to foreclose those options to thera. Removing choice during 
high srhbdl would preserve it after hign school. 

Trends in caassi variables. We cohclude bur discussion of women by 
cxafflinlRg trends in some of the vsriablfts that affect women's pursuit of 
quantitative flftlds. e.g.. participation io mathematics and sciteace high 
s-chosjl courses; table 38 shows that male and feaialB SAT test-takers 
have increased their average number of year^ of mathematict and physieal 
sciences from 1973-1981, that males take a higher average number of 
years in both subjects than females. «nd that the difference between 
,s.)S and women in the number of course yearj has declined ficrsss time in 
the physical sciences more than in mathematics. 
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The Natibnal Assess»eht of Educational Progress (NAEP) and the SAT 
provide trend 4atn on women's gradfe 12 roathcmat tcaJ achievement. The 
NftEP a^o<?s declines in males' and fi^ranles' ahathematics and science 
achievetneht, higher .Achievement in these subjects by males than by 
females, m^i ho icdacition in the diff^sf^hcps of scores across tiff>e 
{t.4bl€; 5^>. For th^ la%t decide b'^til sex^es of SAT t4*st-t.^4?rs hat^c 
shi)wh declines in vc^rbail and t»ath«!mat leal scores ^ male SAT test*takers 
have had higher avcragi iiy®r|)^J 4hd quantitative SAT scores than women, 
tilt* difference between their average quantiLative scores is about 5 
times the differenc*.* between thoir average verbal scores, and the 
difference is not dimihi*hihg dcrbsfi time (Table 40). 




Table 39 



Aa^:^^Tvt:T ct 17 vea^ bins bv sex 



Subject T<?ar Mal«s Fe3iales 

Reaatng 1971 67.2 - 70,7 

1«575 hi, 2 70.^ 



19fi0 66:9 69:7 

^tKcsatici. l*^'?^ 53.6 49.7 

1978 49.9 '!*6.4 

S'C x« nee 1973 51.9 45.1 

1977 49. 43.3 

^Sources: TUrional Achleverent for Educa- 
tional fj-otres!,, Z'.r- .Vj:/::n^^ /s^- iS''r>^c :^ 

^rt >o. n-K-bl, 1981; !fjrr:--j:--v 7. -^:^^ 
r' : c—r^r- K^rport 09.^i\--:U 

T^port n|.s.21 , 1979. 



TabU 

SAT SCORES BY YfAR* 



Difference in Mr^n SAT Diff^r^nce in HelhSAT 
Verbal Scorefi. Ouant i ' 1 Secures 
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Table 41 

PKRCENT OF HIGH SCHOOt SEN'IOR SAT tEST-TAtlRS .A.VD 
OF COLLEGE- FRtSHMET^ WO PLAN A Ol'ANTITATIVt: 
MAtTOH^ BY SEX AND TEAR (1973-1981) 



SAT Test-Takers'^ Col lege Freshi?eh; 



Year Men Wonen Me ri Wdiheri 



1973 


36.0 


15.0 


26.3 


9: 


1 


1975 


31.5 


11,8 


26:2 


9. 


2 


1977 


29.^ 


9:8 


27. 5 


9. 


2 


1979 


31:7 


10.8 


29. 5 


9. 


6 


19P.1 


35.7 


13.2 


32.6 


11. 





^College freshren are defined as fulltitni^, first- 
t itnc f reshnen. 

^Ouant tcac ive >*jjors include ^viological st^iencts, 
ccTTiputer sciences, encirieeririg, naCbciatics, and phvsical 
<;c tences. 

^Sourc^' Cblle,^e tf arice - Exarinat ton Board, 
';^*o*/-r':- J ^'-■>-::rv, 1*^73, 1977, ar.^ 19ttK 

^^Cooperative Ir.sC itut idhal Research Prograr. at the 
I'niversttv of California at tos Angeles. Tr- A^- i- 
"-yr-v-.:- :' "^'-rr' r. i'-c ^^rrtes for 1973, 1975, 1977, 
1979. and 1981. 



Table 52 



PKRCFN'T F^>1ALE OF 5CIEVCE AVTi FrJCT'.TERING 
OCCUPATIONS IN 1972 A^ND 1980^ 



C^clipat ion 


Percent 
1972 


Fenia I e 
1980 


Conputer specialists 




25.7 


rni;ineef s 


0.8 




life and physical scientists 


10. n 


20. 3 


Cheffilst s 


10.1 


20.3 


Sor ial scieht ist s 


21.1 


3'S.O 



^Source: Table r>75: U;S: Bureari of the Census; 
(102hd erlUloh), U'ashlri>;lon, D:C:, J981, p. i02 , 
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Table 41 shows that neither sex of SAT test-takers shows much shift 
from 1973 to 1981 in the percent who expect to major in a quantitative 
field. The female percerits remain about a third of the male percerits. 
Table 41 also shows that both male and female college freshmen show some 
increase in the percent selecting quantitative majors, but the female 
percent still remains about a third of the male percent. 

Final ly^ we can look at changes from 1972 to 1980 in the percent 
female of selected quantitative professional occupations (Table 42). 
Although the hard science professions are still dbmihated by men, they 
are decreasihgly so. College women's field choices do not yet register 
these labor market changes. However, to the extent that their choices 
are shaped by perceived labor market opportunities for women, they 
should begin to change the findings of Wise et al. (1979) suggest that 
a change toward quantitative career plans should trigger increased 
investment in high school mathematics and science. 

Causes of Binoriiy Underrepresehtation 

No existing longitudinal data base adequately samples any minority 
group at the life stages required to aissess the origins and consequences 
of students' educational and career choices.* The ULS 1972 has an 
adequate sample of blacks, but the survey's baseline measurement is 
grade 12, meaning that we cannot trace the jircccss by which minority 
groups arrived at high school curricular choices and post-high school 
choices . 

iiinoriiies' choice of college major. Later in this section we 
report NLS 1972 analyses of blacks' choices among and retention in 
college majors. To shed some light on causes of the under representation 
of other minority groups, we conducted limited, exploratory analyses of 
survey data on 1981 fulltime, first-time college freshmen. Conducted by 

* High School and Beyond, a longitudinal data base that adequately 
samples blacks and Hispanics, starts measurement at grade 10. However, 
baseline measurement was 1980, and the data base does not yet cover 
enough years to assess causes of postsecondary choices. 
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the Cooperative Inst itut ibhal Research PrbgraiS (CIRP) at the University 
of California at Lbs Angeles and the American Council on Education^ this 
annual survey has very large sample sizes,* insuring adequate minority 
group samples. The sampling design is a two-stage design, the first 
st.igd being a sample of all American institutions of higher ediucatibrii 
stratified by type (two-year, four-year, or university), selectivity of 
the student body (as measured by the average combined SAT verbal and 
mathematical scbres of the ihstitutibri's studetJjtJfe >, governance (public^ 
private), and predominant race of the student body (white, black). 

We wanted our analysis to illuminate why racial and ethnic groups 
varied in tfigir choices of quantitative college majors. The causal 
puss; ibl5iti€J5 thAt we examined included racial and ethnic origin, being 
second I'^thor thmi first generation college, scholastic ability, 
(idiicat ibnal plans, and characteristics of th^- pbstsecbridary institutibn 
at whicih the student was enrolled. 

Dur major interest was in assessing the effect of parental educa- 
tion, defined as the highest educational level attained by either parent 
Parental education is frequently one component of measures of family 
sbcibecbnbmic status. Hbwever^ we were ihtercsled in it^ hbt as some 
partial measure of family SES, but as an indicator of whether the stu- 
dent was first or second generation college.^ Information on the 
dynamics bf the scientific/mathematical pool and on the causes of women* 
underrepresentation identify early college tracking and an early orien- 
tation toward quantitative careers and training as impbrtaht precursors 
of college entry and choice of a quantitative college major. 

in light of these precursors, ue hypothesized that being at least 
secbhd gerieratibn college might be key to equalizing disciplinary 
choices among the racial and ethnic subgroups; Our reasoning follows. 



* For example, the unweighted 1981 sample size for our analyses was 
246,800_students. 

^ The student was defined as secbrid generation college if either 
parent had completed even one year of cbllege. Since we had educational 
data on the frcshiaan*s parents bhly^ we could hbt determine if the 
student was more than second generation cbllege. 
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(1) Early coll age tracking. Parents with any coHege are more 
likely to assume that their children will attend college, and the 
childri^n of such parents arc accbrdihjjly more likely to assume early in 
their schooling that they will go to college. 

(2) Required pre-collegisie training. Parents with college know 
more about the early training investments that children must m:iRe to 
enter college and to pursue career interests, especially scientific/ 
mathematical intcre?its. Fre-coHegiate students plan their education 
far less than school requirements, parents ^ and teachers plan it for 
them . 

(3) Quantitative career options. Second generation college 
students are more likely to have grown up with the wider occupational 
hbrizbr'; available to •Me white collar mainstreaus. Movement from 
socially marginal positions, whether lower class white or minority 
group, into the mainstream appears to occur via a limited set of 
occup-^tibhs . Groups have varied in the nature of their "tickets but." 
For example, the Irish used public sector jbbs (e.g.j police forces); 
blacks, the military, teaching, the ministry, entertainment, and 
athletics; Jews, entertainment, business, and the profess ibns. If the 
''tickets out" for a particular group not happen to include quantita- 
tive bccupatibhs^ the generation that makes the move will show up less 
in these occupat ions--or in training for these bccupatibhs. First 
generation college students are more likely to be the generation that 
abves into the white collar mainstream. Second generatibn cbllege 
students are more likely to cotne frbm families that have already made 
this move. Tliese students should have grown up with the wider set bf 
career options associated with the mainstream positibn secured by their 
ancestors . 

On the basis of this argument, we postulated the model pbrtrayed in 
figure 1. Our centr-1 hypothesis was that second generation college 
substantially equalizes the percent choosing quantitative majors, acrbss 
the non-Asian-Afflerican subgroups. 

For administrative and cbst reasons we could not estimate the full 
ood^l with multivariate regression techniques. However, we could deter- 
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mine if the model seemed promising with thrco-^ay cfdss-tabulat ions , 
The major disadvantage of this technique is that we can only estimate 
the effect of a variable on college major chbice> net of the effect of 
one other independent variable.* 

Analyses of the 1981 fuiitimc, first-time freshmen confirmed the 
relationships hypothesized in Figures 1. For example^ as Table 43 shows^ 
boing a non-Asian-Araerican minority reduces the probability of being 
second generation college, high school grade average, university 
attendance^ and choice a quantitative major.* 



high school performance 




Figare 1. MODEL OF MiNORiTY CHOICE OF QUANTITATIVE MAJOR 



• For example^ we can estimate the effect of ihstitutibhal type on 
quantitative major choice^ net of parental education^ but not net of 
parental education and high school grades^ 

* The literature shows that relative to whites of the sane 
socioeconofflic status^ blacks have higher educational expectations. We 
therefore hyj^othesized no relationship between being a non-Asian- 
American minority and edacatxonai plans Table A3 shows that in fact 
there is a positive re lationsfaip between minority status and educational 
expectations for all minority groups; 
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Kl LAlIONSiiir HKTUt.KN RACIA!. AND KtHNiC CROUPS AND MODKI. VARIABLES (PFRCKNT) 



Frirolltncrit by Ty^>e of 
institution 

R.U ^r. nmi ' " - Per. onl Choosing 

.liul Ithni. (.» 1UM jt ioi; Si Post -f;r:iHu.iti» Two-Yo;ir Kour-Yo/ir Quantitative 

ilnnip CoUcS;!' Cidd*- Avir ik'*- I>«n'r»M' Pl-ms Collfm- Col lo^^e rnlv«?rslty Major 

vji,i<,. hr. i 50.1 V9A 2S. j 20.3 



fVlTilT i ' .Ml 

Iiul i lu 



W.; 38.^ bH.S 11.2 "52.2 16.*^ 1^-2 



Plit'f to Kt' -ill ^ 1 . 'j 



37.0 27.7 49.6 22.7 1 7:4 

31.9 J 17. H 47.2 15:0 14.9 



As t jn 



7t).3 f)3./ 7^J.H M.J^ 48.0 40,1 



'ill MHI, Mi^^ pi»rr*'nt of tjl.u-k freshmiMi Utendi-J predominantly bl ai k two-year ibl l^iies, f<m 
^nllrrt'-^, .Huriinivi Tsiti.-^. About 4*) pfr- vht of tiu'se wt-re ehriMleH th preilonilnant 1 v bl.uk t%rfo-ye.ir 
»«'M«f',rs .ui«f 'lu'-^t flu- ri'st In four-ycMr <ol lores. 



Table 44 ptc:*erits the data required to test the hypothesized effect 
of paro-.tal education on choice of college major. The data confirm our 
hypothesis. Beini^ second ^eheratloo college not only increases, bat 
also equalizes, choice of quantiiaiive majors across fthe white, black, 
American Indian, Chicano, and Puerto Sican subgroups^ Wtien we dis- 
aggregate *'first generation" aiid "second generation**' college into six 
levels of parental *^ducation» ^* we find that the equalization among ridn- 
Asian-American subgroups occurs when parental education shifts frosi no 
college to any college, (the percent choosing a quantitative major 
increases as the amount of college that f)arehts have increases, but the 



These six levels were: less than eighth grade, some high 
school^ high school graduate, some college, college graduate, and som 
graduates school/graduate degree.. 



Table 44 



PrRCFA'T OF FIRST AND SEro\D CFSERATIOS 1981 COLLEGF FRESHMEN 

cH^jkisiNt. oLANT 1 1 AT ivi: cuLir.ci: StviORS by racl and lthnicity 



Percent Quantitative Majors 



First Generation Second Generat Ion 
R^iciai and Fthnic Group College Freshmen College Freshmfii 





17 


^ 2 


21 


.8 


Black 


i: 


.0 


19 


.5 


A,T.ericari Ind ian 


12. 


.9 


19, 


.0 


OUcano 


n: 


n 


20: 


:8 


PutTto Rican 


12. 


,1 


22. 


0 


Asian Arerlcan 


41 . 




40. 


't 


All 


16. 


7 


21. 


.9 



increase is approximately the same for all non-Asian American subgroups. 

As Table 44 also shows^ parental education does hot affect college 
major choice of Asian-American fLoshroen. Although we had not expected 
parental education to equalize Asian-American and white freshman major 
choices » we had hot predicted that this group's choices would be 
insensiiiye to variations in parental education, 

Tbft ahalyses show that parehtal educatioh affects choice of a 
quantitative major through its effects on high school perforilancc and 
postsecondary educational plans. However » our exploratory analyses do 
hot tell us if parehtal educatioh has ah effect oh the choice of college 
major in addition to its effects on these intervening variables,** If 
it dacs» the success of policies to increase minority representation 
among quantitative majors will be limited by parental educational 

** The nature of the data base also precludes tests of the effects 
of other plausible intervening variables » such as junior high schooi 
interests » investments in high school mathemacics courses* 



ittaihniehts F.v«h if parbiiHiiil v^ducatibh does hot have an independent 
effect j the success of pdUcles targeted on the intervening factors 
still depends on how much these factors can be changed independent oi 
changes in parental education. 

The different hbh-Asii^n-American minorities seern to behave 
similarly with regard to choice of college major. As their families 
assimilate into the white collar mainstream^ indicated by the presence 
of at least one parent with college, thby behave like white college 
freshmen. However, the Asian-Americans do not behave either like other 
minority groups or like whites. They choose quantitative majors at 
double the white rates, and their choices are insensitive to variations 
in parental education, tike the other groups their high school perfor- 
mance and postsecdndar • educational plans increase as parental education 
increases, and their choice of quantitative majors increases as high 
school performance and postsecondary educational pla^is increase. How- 
ever ^ each level of parental education translates into higher high 
school grades and postsecondary educational expectations for the Asi/m- 
American than for the othir freshmen groups. Each level of high school 
performances and expected educational attainment also translates into 
higher rates of choosing quantitative majors. 

Asian-American college freshmen are clearly high achievers from 
high achieving families. They have the highest percent of second 
generation college--a third, for example, have at least one parent with 
graduate education; the highest average high school performance (B*); 
and the highest average educatibnal expectatibns-'-three-quarters plan a 
postgraduate degree. They concentrate in four year colleges and uni- 
versities, especially in universities, and in the most selective colleges 
and universities. For example^ 48 percent attend universities, and of 
those 60 percent are in the most selective universities. Thus, almost 
a third of all Asian-Americans in postsecondary institutions are in the 
nation's most selective universities, and another 13 percent are in the 
nation's roost selective four-year colleges. 

However, c^en when these impressive achievements and aspirations 
are taken into account, Asian-American college students still choose 
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qiiahtildtive majors at much higher rates than any other group. Pe can 
only sjpieculate about the reasons lor these quantitative preferences. 
Tli€»ir quantitative strengths have long been noted in educational circles 
t:G.g.» Lesser^ et al.^ 1964)^ but the nature/nurture debate trigsered by 
this observation has by no moans been resolved. A sociological pdssi- 
biiity is the follo«^ing: The Asian-Americans clearly come from cultures 
with High achievement drives, which for imrnigraht families should trans- 
Kilo into cbnceftod attempts to move Up in the status sti^jcture of their 
adopted home. This home is Western with Western langnseges. The Asian- 
Amt^rican skill advantage should therefore be quantitative rather than 
verbal. In their attempts to move into the white collar mainstream 
As inn-te^r icanr have also faced substantial discrimination. The techni- 
cal and scientific occupations should be freer of discrimihat ion than 
those manag^»ris.l and sales, careers outside of the limited world of ethnic 
bus tnesse::. . 

In ahticipatibh of bur later discussion of ihst itutibhal effects^ 
we briefly note that choice of a quantitative major varies substantially 
by type of institution for all 1981 freshmen subgroups (Table 45). 
Universities have the highest rates of quantitative major choices for 
all subgroups. Two-year colleges depress these choices for the non- 
As iah-American minorities. Sectarian (Prbtestaht and Catholic) four- 
year colleges depress tites for whi^;es, Chicanos, Puerto Ricai^s» and 
Asian-Americans. The blacks in predominantly black cbllcges and 
universities (42 pcxceht of all black college freshmen) choose quanti- 
tative majors at the same rate as in predominantly white four-year 
cbl leges . 

We cannot plausibly interpret these initial variations as insti- 
tutional effects. (SIRP data are collected in the fall of the freshman 
year^ often during registration or brientatibh week. Although insti- 
tutions may affect retention in school and retention in the initially 
selected majors it is hard to see how they cbuld have ^uch chance to 
affect initial choice. These initial variations would seem to reflect 
self -selection bias, institutional effects entering only in the sense 
that students tend tb select schools whose quality standards and curri- 
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ciiltir strengths match their abilities and field interests.^* Thus^ 
to isolate iWe effects of institutions on the product ibn <}f quantitative 
B;A: graduates, it is important to eliminate variations in the skilis 
and preferences that students attracted to diffcsreht kinds of schools 
bring with them. 

Although institutional types vary in their percents of quantitative 
major choices, there is more hbmdg^heity among the non-Asian- American 
siihgibUps within each type. Tins grc^ilLof hcWiOgeneity is consistent with 
the ides that the nation's freshmen sort thomseives into institutions 
that fit their talents and interests. We see th^ greatest homogeneity 
for private, ndn-sectar 1 an fdUr-year cdlleges and for Universities 
(pui)lic and private). These two institutional types have the highest 
porconts of second generation college freshmen for all subgrdwf^s^ a 
student characlt^>r ist ic already shown to equalijje quantitative choices^ 

Blocks' choice of and retention in qaant itat ive college majors. 
The CIRP data let us exaraihe choice of, but not retehtidn in, a quahti* 
tative college major. As we noted earliv^r, thii fit^ 1971 adequately 
sampled black high school seniors, and Dunteman et al. used these 

longitudinal data to analyze 1972 black college students'' choice of and 
persistence in a science major: Retention was defined as having obtained 
a science B.A. or still being ehrc^lled in a sciehci:? ihajor four years 
after college entry. 

The authors used the same variables that they used to assess wbroeii^s 
choices, but the relationships aihbng ths variables differed for the two 
groups. For blacks they found that: 



For example. Vent i and Wise {1982) report that measured academic 
aptitude and high school pexformance affect student cnoices of colleges 
more than college choices of students » 

The low rates of quantitative ®3jor choices in the sectarian 
four-year colleges are consisteni; %?ith this match idea. Th« carricular 
strength of Catholic foar-year cojleges r^fteti Hei? in the hisaanities. 
Protestant colleges are usually small ®ii therefore l-4*ss able to afford 
the capital investment required for quality science education. Students 
with quantitative interests should therifrfore be less likely to select 
either of these kinds of colleges. 
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• Wlicrcjas family sbcioeconcsnic status (SES) plays ho role for 
votnen, it affects blaek r^tes of chobsihg college science 
irajors; Higher family SES is associated with higher rates of 
choosing science inajors. and the family SES of 1972 black 
college fr«shroen was a full standard deviatiM Uel^ tkat of 
their white counterparts isi college, the n^-rgativ^R effect 
operated by reducing the mother's educatiaSal a^piratSdhs for 
the respondent (as percfeiveiS by the respondent) high school 
matheraaticai achievement^ bbtH of wJiicSi in turn affected the 
choice of a college science siajor.** 

Even &;hen family SES is controUed* blatks ar<a less otierited tCv 
things than wliites, scori^ over a standiird deviation below 
whites in ma; -matical achievement . aa<J tske fewer High schcK^l 
scienc«i courses. 

• AJthough loW^r family SES reduced mother Vr. tJspirat ions . when 
whites and black* fire eqaatcd m UMly SES, biacics ha^o higher 
p>erceived mother's educational aspirations than whites. 

• 6cxr".g bUck a negative, aggre^at^^ effect on choosing a 
science major in 19?2 through the eff^zts of race on an ori^n- 
tation to thiags. mathematical afeUity. and nucJ&er of high 
school scietce courses. However, the kwq race^ atre 
equated on the i^ierveaii^g varJMes, btacks iiSve 3 higher 
probability o-f choosx^g s scteiics mnjar tkan whites. 

• probability of being a 3976 science raajpr or B,^. is 
primarily a function of majcr status in 1972. the four inter ^ 
vening variables continue to affect persistence in science, 
but have Jess i^fluenca later in college than In the freshman 
5fear> 

rr<?ifKi5 in c^us^! i^^rxables. Section III shidw«d that quantitative 
?h.D. graduates derive almost entit«iy fr^ the pool of qUantit^^t ive 

Family SF^S includes pa retital education, aiid the Duntes&an et al- 
results are consistent »ith otsr fii^dings iot the CIRP data for all non- 
Asian American miriorities. 



B:A: graduates. Analyses of the GiRP and NtS 1972 data show that 
mihbrity choice and persistcjnce in the B.A. sciehcie tirack rbflect 
paroiital. rdiicationi career pfeferoncos^ high school academic performarice 
(t55?pr(cially in roatheniat ics) , and high school sciisnce preparation: Here 
wo look briefly at the current si':;.us of the different minority groups 
on two of those factors: parental education and academic (especially 
miithomat ici 1 ) performance . 

TabU? 46 shows the college attainment rates of 35-44 year old 
white, blacki and Hispanic men arid women for 1969-1989. The 35-44 year 
old ige group is the ^.ge group whose children begin to enter college. 
Thr porconts in Table 46 refer to all who have > 1 year of college at 
t}i«» inttMAiew date, the 1989 rates being based on the rates for those 
25-34 years of age in 1979. 
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STANIlARIilZKn SCORES ON SSSESSHLNT Am^ AND SOClOECONnMIf STATDS-OF 
SKCOKDARY SCHOOL SKNIORS, ilY wnAl/ETHNiC SPRING 1980^ 
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All three groups show substantially increased fates of college 
attainment over the 20 year period, especially whites and blacks. The 
rates for both the men and women of these two groups increase 20 per- 
centage points i reducing the ratio of white to black college attainment 
for men from 3:1 in 1969 to 1.7:1 in 1989 and for women fron 2:1 in 
1969 to 1.3:1 in 1989. 

Hispanic rates do not show as large an increase; in fact, the ratio 
of white to Hispanic college attainment is unchanged for women across 
the 20 -year period and increases slightly for men. However, the 
Hispanic rates should be interpreted very cautiously. As discussed 
earlier, the Hispanic subgroup experienced substantial in-raigration 
during the i970s, and this ih-migratibn is expected to continue during 
the 1980s. The more recent waves of Hispanic immigrants have had less 
education. If length of residence in the United States is related to 
college attainment rates, the increase in these rates for Ibngef-term 
Hispanic residents should be better than Table 46 indicates. For the 
sme reason the estimate of 1989 rates has to be treated cautiously. 
If the group 25-34 years of age in 1979 acquires substantial numbers of 
less educated immigrants during this decade, the college attainment 
rates of that group will fall below the rates that are now projected 
for 1989. 

Table 47 shows the standardized verbal and quantitative scores for 
1980 high school seniors by face and ethnicity. On the mathematical 
tests the rank order of scores is: Asian-Americans > Whites > Cubans > 
American Indians > Puerto Ricans/Chicanos > Blacks. 

Table 48 presents the SAT perfbrrmance bf blacks * whites, and Chi- 
canbs for 1977 and 1982. For whites bioth verbal and quantitative 
scores declined. However, the results for blacks and Chicanos arc 
encouraging. On both SAT dimensions t'he performance of both groups 
improved, especially that of blacks, in only five years blacks have 
reduced the black-white difference from 120 tb 103 pbihts for SAT verbal 
scores and frbm 135 to 117 points for SAT quantitative scores. Increases 
in black scores account for more of the reduction in differences than 
declines in white scores. 
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In 1980/81 the average GRE scores of those who plahhed graduate 
study in the physical scienccss, biosciences ^ mathetBatics » or engineering 
were 628^ 569 ^ 649 i and 65S, respectively: Since the standard deviation 
for each field was about 100 points, tfibse who scored 100 points below 
the mean for a field scored below 84 percent of those planning graduate 
study in that field. A quantitative score of 550, for example, would be 
100 points below the mean scores for mathematics and engineering. Table 
49 shows that the percent of each group with quantitative scores at or 
belou 550 was 39 percent for Asian-Americans, 56 percent for Whites^ 72 
p^^rcent for American Indians, 81 percent for Mexican-Americans. 85 
percent for Puerto Ricans, and 93 percent for Blacks. 

The data on SRE score distributions suggest that groups with lower 
scores may be selecting themselves but of fields »ith high average 
scores. We can check this possibility with the data in Tables 50 and 
51, which, respectively, show the average SAT and GRE combined 
quantitative and verbal scores for the undergraduate or graduate fields 
that test-takers expect to enter. 
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If we rank order th<^ fi**lds by their scores ^ we see essentially the 
sane rank order of fields at the undergraduate and graduate levels and 
tVvy t*ach racial ethnic group* Hoecv^ir^ the distribation of each 
racivil nnd ethnic group among the mbre^ less, and least '^difficult" 
fields occurs relai^ive to the distribution of talent within the racial 
And ethnic group, hot within the total SftT or HRE population. if the 
fit*ld distr iliiiition for each subgrd'^p occurred relative to the total 
population, we would see much less difference between the mean SAT 
or GRE scores for different subgroups in the same field than we see. 
For »»xarnple, although each subgroup shows variation in scores across 
fit- Ids, for each field the average black score is about 70 or 75 percent 
of the white score.** In other words, having a smaller percent with 
higli quantitative scores does not seeS to limit a subgroup's choice of 
fields with high average scores as tnuch as one might expect. 

Sairm.iry and Conclusions 

Available analyses indicate fundamentally different causes of 
women's and minorities* underrepresentatioh among quantitative 
doctorates. By grade 12 all underrcpresehtcd groups have smaller 
pf^rcents with the high levels of mathematical achievement associated 
with quantitative college majors. However, the factors that produce 
those lower pcrcehts differ by subgroup. For women they fi oem to be the 
familiar motivational factors that shift girls' interests away from sex 
atypical careers and the high school mathematical sequence associated 
with quc3ht itativc postsecdndary training: During adolescence individ- 
uals are under simaltancous pressures to resolve sexual identities, 
form career preferences, and invest in any high school training required 
to pursue their preferences. Scientific career interests and invest- 
ments in high school mathematics are consistent with the development 
of masculihci but not feminine, identities; 



Although these data refer to college or graduate school 
aspirants, not graduates, we see the sam$ score and field pattern by 
racial and ethnic groups for those who obtained B.A. degrees. 
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For the noh-Asiati-Aisericah minbrities the major factors sees to be 
family sbcibecbnbmic status, <? jiecially paitsiital educcticn, vith irs: 
(i) d^^oGstratad effects on educaticmal aspiratioixs and bigli school 
matliieaatical and science achievements^ and (2) probable but luidembh- 
strilted early effecr.s on career information and career preferences. 

The nature of these causes implies that structural changes already 
uhuleruay in the society should gradually increase women* s and minori- 
ties* represehtatidh atDbrig quantitative doctorates. As the society 
decreasingly defines achievement by women and social approval of them 
as conflicting^ the association between masculinity and **hard** science 
careers breaks down, and families increasingly recognize the economic 
need for daughters to plan careers, more girls should choose careers 
that require quantitative training. Ve should also see them make 
these choices in time to take high school mathematics that are required 
to pursue them. 

As minorities move increasingly into the white collar mainstream, 
at least their children's educational attainment and quantitative career 
choices should increase. The data reported in this paper suggest that 
changes in educational attainment will probably precede changes in field 
choices . 

TNSflfuflONAL VWSES 
introduction 

The institutional question is easy to state. Independent of thelt 
students* characteristics at entry, how do different types of educa- 
tional ihstitutibhs affect their students* educational attaihtnGhts ^ 
mathematical and science preparation, and postsecondary field of 
training? 

The answers to this question matter to policymakers, parents, 
taxpayers, students, and the educational institutions themselves. Som<s 
of the nation's most heated educational debates resolve into questions 
about the effects of types of institutions on student outcomes. For 
example, relative to segregated schools, do dcsGgregatcd elementary and 
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secondary schools ^increase student achievement? Do private versus 
public high schools increase student achievement? Bo two-year colleges 
reduce their students' ulcinate educational attainment? Dcr predbnii- 
riant ly black colleges increase black students* educational attaincient? 

However, questions about institutions are not necessarily easy to 
answer because the interest i: ^ how institutions affect student 
butccHSies over and above what V\\ J have happened to students in any 
school; Astin (1^73) stated this probleia well almost £0 years ago. 

Ttie importance of using rigorous research designs in 
Jttem|Dtirig to compare the effects of different types of col- 
leges bh student_perfbrmartce is clearly illustrated by the 
history of the "Ph.D. productivity" prbblem. la the earliest 
studies it was found that undergraduate ihstitntibhs differed 
markedly in the proportions of their graduate^^ who eventually 
obtained Ph.D. degrees. Such differences were "explained" in 

terras of the college's characteristics:^ type of control, 

level of training of the faculty, geographical region, labora- 
tory facilities, and so on. However, in subsequent studies 
it was found that these differences in the output of the 
Ph.D.'s could be attributed at least partially to the charac- 
teristics bf the entering students, rather than wholly to the 
effects of the institutions themselves. Two recent studies 
))ave, in fact, shburn that many of the institutions which were 
classified previously as "highly prbdijct ive*' turn bu^ tb be 
among the roost "unproductive" when selected characteristics 
of their student inputs ^re controlled, (p, 137) 

Our earlier discussion of how schools varied in their pcrcents of 
froshmen who chose quantitative rhajbrs (Table 45) illustrated Astih's 
pb'rit. These initial differences could not realistically be attributed 
to the effect of the schools, although such initial differences pT^sum- 
ah\y show up in diff«^rcncc5 between schools in their production of 
quantitative B.A. graduates. 

Separating inst itut lohal effects frow compdsit lohal effects (the 
cf l<»cts bf individual student characteristics) has turned out to rcqaiir* 
theoretical, measurement, and mctliodolbgical sophistication. For 
example, the social sciences have encountered wajbr problems just in 
identifying, properly conceiving of, and adequately measuring instito* 
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liohal and student characteristics that affect ultimate oatcoies. In 
the iristitutional case, for exampiei the research stimulated by the 
19o6 Coleman report on equality of educational bppcrtiiriity is finding 
that schools in fact do differ sofflewhat in their effectiveness, as 
measured by student achievement. However, the relevant institutional 
characteristics are less those of easily measured inputs, such as 
buildings, than organizational arid process variables that are difficult 
to defirie arid costly to ffleasure--for example, management aut?5n6roy ^t the 
level of the school, instructional leadership, staff stability, curri- 
culum articulation arid brgariizatidri. school-wide staff development 
(PurJcey and Smith. 1982), 

On the student side, educational aspirations provide a case in 
point. At the start college two groups of students may look 
identical on aspirations, bat in fact have different "growth curves." 
One group's aspirations may be less realistic, as measured by factors 
that we know affect ultimate attainment regardless of school, e.g.^ 
ability. The group may also be less committed to those aspirations, 
e.g., more attracted to work. The lower ability and less committed set 
may choose a two-year college precj(sefy because it presents less academic 
challenge and implies less commitment; the secbrid ftet, a four-year 
college for exactly the opposite reasons. Ev^n though both groups 
started with identical self-reports of their aspirations^ we would 
expect more of the first set to drop biit of school before attaining them 
than the secbrid set, ccwspletely independent of the schools that they 
attended. Unless we conceive of and measure aspiratibris in ways that 
let us ade<^isi)6tely detect iriitial differences, we run the risk of 
attr;l>utiRg outc^osw diflfercnces to differences between two- arid f bur -year 
colleges, rather than to the nature bf the studcrits who chose them. 

Reasonable Expect At ions: Sou Much Effect? 

It is useful to ask how much differences among institutions might 
affect studerit outcomes, /n general studies find that much, althbugh 
not all, of the variation between schools is attributable to composi- 
tional, not institucibrial effects. For example, Alexander ct al. (1979) 
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found that variations between high schools in the coaposition of their 
.studi>nt bodies accounted for most of what had been identified in the 
liti^ratare as school effects on student college*- plans. 

Using the fiLS 1972 data base, Anderson (1981) estiraated the college 
.Ittritidn effects of experiences during college, net of differences in 
background characteristics. The ex^riences included college type (two- 
year and four-year) i and her sample was restricted to students enrolled 
in the academic curricula of both kinds of schools. She found that 
fear-year college increased persistence by 5 percent from year 1 to year 
1 .lud by 14 percent from year 2 to year 3. 

Two factors accounted for some of the college effect. Relative to 
four-year college studorjts, two-year college students are more apt to 
work longer hours in i regular (not work/study) job. Longer hours in 
siich Jobs reduced persistence: They also are more apt to live off* 
caropas or at home, and these residential arrangements reduced persis- 
tence, Especially if the student was working: We may or may not want 
to hold two- and four-year colleges '*respons ible" for these di^fferences 
in t!ieir students* working and living arrangements. 

In analyses of the career choices of over 6006 National Merit 
scholars, Astin (1973) found that for males certain types of colleges 
increased the probabilities of chbbsihg a science career, net of entry 
characteristics. However, he concluded that the characteristics of high 
.iptitade students at college entry appeared to bv» much more im])ort/?nt 
th.in the characteristics of the colleges that they attended in determin- 
in>> final career choices* 

These and many other empirical studies suggest that we should 
expect some, but limited, effects of institutions. Our empirical 
knowledge about liuman development indicates that we should expect more 
limited institutional eftccts at the postsecondary than at elementary 
and secondary levels. As the individual ages, outcomes arc increasingly 
detefoiined by characteristics that the individual brings to the situa- 
tion^ rather than by the situation itself. We also need to be more 
sensitive to the possibility of self-selection at the postsecondary 
level. Most families have more limited choices of elementary and 
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secondary' schck>ls than of colleges, and, as choices increase, the 



chances that self-selection will affect ultimate outcomes also increase. 

Reasonable Expectations: What Kind of Effects? 

Although institutional variations generally seem to have only 
limited effects oh student dutcdmes, we can still ask what institutional 
characteristics night make a difference. 

Briefly, let us reviev the facts to this point. 

1. By the conclusion of high school only those already in the 
scientific/mathematical game have the option of cbhtihuihg to 
play it. 

2. Early col leg^ racking, early scientific/mathematical 
interests, and substantial investment in junior and senior high 
school science and mathematics courses are precursors of post- 
high school entry into quantitative training and careers. 

3. The under represehtatibh of wcmieh in the quantitative 
disciplines seems traceable to early "feminine" career 
inccirests and their training consequences. 

4. The uhderrepresehtatidh of hdh-Asiah minorities seems traceable 
to the negative consequ«^nces of lower family social status, 
especially parental education, on early college trackings 
dccupatidhal hdrizdhs, arid academic perfbtifvance. 

These facts indicate the importance df the earlier years of 
cducatidh and therefore of our elementary and secondary schools in any 
attempt Lu increase the representation df wdreeh and minorities in the 
quantitative disciplines. The task before the schools is to change the 
restricted horizons and achievement ultimately responsible for their 
undcrrcpresentation. Our schools cbhtrbl the amount of time that 
students spend oh different subjects, the quality of their curricula, 
and the performance standards for grade promotion and high school 
graduation. As studies clearly shw^ time-dh-task does affect how much 
jiitudcnts learn ♦ the quality of that time does affect how involved 
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students beconie in a subject ^ and standards do affect how hard students 
work and what courses they take; 

Public elementary arid secbridary schools gerieraily do not serve any 
chiitiren well in science and matheioat ics . The deficiencies matter most 
tor those youth (girls and talnorities) who do not have compensating 
resources and encourcgcrent outside of the school; bet us look first at 
t iine-du-task. In eiemehtary school students spend an average of 25 
p«M«:ont of their weekly f ustrtict ional time on mathematics, but drily 11 
percent on science (Weiss, 1978). High schools Vury substantially in 
the science and mathematics courses even offered. In 1077 at l^ast 80 
per;:ent--but not ail*-of the nation's public high schools offered 
introductory mathematics arid science courses (biology I, chemistry 1, 
physics I, algebra I, • :d geometry I), but far fewer offered more 
advanced courses (trigonometry--54 percent; calculos--31 percent; 
biology II--47 percent; chemistry II--23 percent; physics 11-^5 pc-rcerit) 
iCond It ian of Education, 1980). As a result only about a third of the 
nation's high school graduates complete three years of mathematics; only 
a fifth, three years of science {Scrcnco. jhd Hathi^matjcs in the Schools^ 
1182) ; 

It is hard to assess the quality of scierice and mathematics 
instruction. However, quality may be one explnhatibh for wliat we 
obs<^rve in student attitudes toward science; Students' positive 
attitudes toward sciorice iristruction declirie from over 50 pcrcorit in 
grade 3 to 20 percent in grade 8 iScjenco and ffalhcmat ics in the Schools, 
1982). It is not known why the percent who like science is so low 
evoTi by grade 3 and declines still further over the subsequent five 
years of schooling; Children are "natural" sc ient ists--curious abotit 
the world arburid them. One factor may be that the overwhelmirig majority 
of elementary school teachers are women, who themselves are less apt to 
1 ikt* or be competent in science. As a group, they may reinforce the 
handicaps that girls and minorities bririg to science. Whatever the 
reason, schools fail to maintain, let alone augment, earlier positive 
attitudes toward sciericc. 

Finally, schools* pcrfdrttiahce standards define minimally acceptable 
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student Work and, in high bchdbli the courses required for graduation. 
We do hot know what the quaiity standards are or how they v-iry across 
the grades. Hovever. about 15 years ago high schools began to liberal- 
ize ^heir graduation requirements. Today only a third of the hatidh*s 
school districts require inbre than one year of mathematics and one year 
of science to graduate {Scjence ^nd fi^thewniics in the Schoois, (1982). 
Since those without the high school advanced raathexiat ics/science sequence 
lose the bpitioh to play the quantitative game, our atteinpts to give stu- 
dents more choice in high school resulted in restricting their choices 
after high school. 

Although schools may vary in how they distribute their science and 
mathematics resources between boys and girls uiihih a school, girls are 
no more vulnerable than boys to resource variations between schools. 
This is probably hot true for minorities. We do not know how mathemat- 
fcs and science resources distribute across schools with different 
racial and ethnic cbmpbsitibhs . However^ for various reasons we cm 
probably safely assume that schools with predo^ninantiy minority enroll- 
ments have fewer such resources. If this is true, such distributional 
differences would affect a large percent of minority students. In 
1978 60 percent of the nation's minorities who were enrolled in public 
elementary/secondary schools attended predomihaht ly minority schools 
(50 to 100 percent minority enrollments),** 

these data suggest that schools could increase students' mathemat- 
ical and scientific skills and interests by increasing the required 
limc-6h-task and the quality of that instruction. Simply increasing 
the science and mathematical graduation course requirements would help 
protect stufflcnts* future training and career options.*^ At the same 
time, it has to be recognized that unless school days are lehgthcsncd, 
more time on science and mathematics represents less time for other 

** Thirty percent of minority students were enrolled in .rchools 
with 9Q-i00 percent mihbriiy ehrbllmcnt iCohdHfon of EducAtion, 1981). 

Some states, such as Califbrhia and FJdrlda, arc con&id*^ring 
increasing or have already increased their mathematics and science for 
hf;^h school graduation or state cbllegc entry. 

o 
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subjects or activities. Increasing science and mathematics graduation 
requirements and the quality of that instruction also require more 
li'jchorb arid more qualified teachers. The schools already face short- 
3i;t^s of sjatheisatics and science teachers — in 1979, excluding the speeial 
•education field, 40 of the puLlic school field vacancies** fell into 
i\u> mathematics and science fields tCdndition of EducatioT}, 1981). They 
also face a decline in the quality of individuals who enter and stay in 
tt»aching (e.g., Duorkin, 1980; Vance and Schlechty, h.d.). Since high 
school mathematics ari science teachers have more cTOplbyment and attrac- 
tive* salary opportunities in industry than teachers in other fields,** 
*--\pt»rls expect the quality prfchlem that affects the whole teaching 
proi«*si>lch to be worse in the mathematics arid science fields (personal 
cofr.Tiuiiicat ion ^ Schlechty). 

The rajor issues about the effects of pbstsecbndary institutions on 
Uomon's ind minorities* represeritatidn in the quantitative disciplines 
arc: (i) effects on college entry (financial costs, scholarship aid, 
and academic selectivity); (2) effects on educational attainment; arid 
(3) effects ori field of trsining. 

Tlie literature on postsecondary institutional effects is smaller 
and general ly of lower quality than the literature ori elementary and 
secoridary institutional effects: However, the first issue (college 
entry) is much better researched thin the second and third. The issues 
of college entry are more relevant to minorities than to women, espe- 
cially the financial dimensions of the college-going decision. The 
econometric literature clearly shows that scholarship help increases 
col l*^ge-gding (e.g.. Fuller, Manski, and Wise, 1982). However, the 
quf-stiofi is whether lack of aid prevents college entry (and retention) 
ot those students who would otherwise dbtniri a quiiffnt i tat Ivc degree; 

We do not know of studies that answer this specific question, 



Tliese slots could not be filled for lack of qualified persbnneli 
not because of budget constraints. 

For example, in the Sah Francisco area a new mathematics B.A. 
graduate can get a starting salary of about $13,000 in teaching and 
$20,000 in industry. The salary difference increases over time. 
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However, we do know that: (1) those who plan a quantitative college 
sajor and obtain a qaantititive B,A. represent the inbst able members of 
their particular racial arid ethriic subgroup; (2) more able high school 
graduates are more cotamitted to postsecondary aaacation, as indicated by 
their educational objectives; and (3) of those applicants who rieed 
finahci::! help, the more able attract more schblarshijp aid (Venti and 
Wise, unpublished, reported in Fuller, Manski, and Wise, 1982). These 
relationships suggest that needy applicants who have the ability to 
select arid stay in a quarititative major arc also the roost likely to seek 
out arid receive adequate financial help. 

noted, very little is known about the effects of pbstsecoridary 
institutions on Educational attairimerit arid field of training. Control- 
ling oh freshmen characteristics, Astin (1982) found that for those* who 
expected to get at least a B.A. degree, entry into a public two-year 
college had a small, but statistically significant, negative effect on 
the college persistence of all racial and ethnic groups excef5t Puerto 
Ricans; He did hot find this effect for private two-year colleges. His 
results are cbrisistcnt with those of Anderson (1982), discussed earlier. 

For those students who expected to obtain at least a B.A. degree^ 
Astin (1982) found that eritry iritb traditibrially black institutions also 
reduced persistence, this was true for both two-year and four-year 
tfiiidit lonal ly black colleges. 
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